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@ Imidazole, triazoie and tetrazole derlvativesw 

@ A class of substituted Imidazole, triazoie and tetrazole derivatives are selective agonists of 5-HTi-like 
receptors and are therefbre useful in the treatment of dinical conditions, In particular migraine and 
associated disorders, for which a selective agonist of these receptors is indicated. 
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The present invention relates to a dass of substituted imidazole, triazole and tetrazole derivatives which 
acton 5-hydroxytryptamine (5-HT) receptors, being selective agonists of so-called "5-HTt-like" receptors. They 
are therefore useful in the treatment of clinical conditbns for which a selective agonist of these receptors is 
indicated. 

5 5-HTi-like receptor agonists which exhibit selective vasoconstrictor activity have recently been described 
as being of use in the treatment of migraine (see, for example, A. Doenicke et aL , The Lancet , 1988, Vol. 1, 
1309-1 1). The compounds of the present invention, being selective 5-HTi-like receptor agonists, are accord- 
ingly of particular use in the treatment of migraine and associated conditions, e.g. cluster headache, chronic 
paroxysmal hemicrania, headache associated with vascular disorders, tension headache and paediatric mig- 

10 raine. 

EP-A-03133d7 describes a class of tryptamine derivatives substituted by a five-membered heteroaliphatic 
ring, which are stated to be specific to a particular type of "S-HT^-tike" receptor and thus to be effective therapeu- 
tic agents for the treatment of clinical conditions, particulariy migraine, requiring this activity. However, EP-A- 
0313397 neither discloses nor suggests the imidazole, triazole and tetrazole derivatives provided by the present 
15 invention. 

The present invention provides a compound of formula I, or a salt or prodrug thereof: 
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30 wherein the broken circle represents two non-adjacent double bonds in any position in the five-membered ring; 

two, three or four of V, W, X, Y and Z represent nitrogen and the remainder represent carbon provided 
that, when two of V, W, X. Y and Z represent nitrogen and the remainder represent carbon, then the said nitrogen 
atonns are in non-adjacent positk>ns within the five-membered ring; 

represents hydrogen, hydrocarbon, a heterocyd Ic group, halogen, cyano, trifiuoromethyl, -0R«, -SR», 
35 -NR«Ry. -NR^CORy. -NR^COaRy, -NR'^SOiRy, or -NR^TNR»^Ry; 

A2 represents a non-bonded electron pair when four of V. W. X, Y and Z represent nitrogen and the other 
represents carbon; or, when two or three of V, W, X, Y and Z represent nitrogen and the remainder represent 
carbon, A^ represents hydrogen, hydrocarbon, a heterocyclic group, halogen, cyano, trifiuoromethyl, -0R^ - 
SR^ -NRW. -NR>CORy, -NR^COzRy. -NR^^SOzRy, or-NR^TNR'^Ry; 
40 E represents a bond or a straight or branched alkylene chain containing from 1 to 4 carbon atoms; 

F represents a group of fbnmula 
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50 U represents nitrogen or C-R^; 

B represents oxygen, sulphur or N-R3; 

W represents -CH2.CHR^NRW or a group of fonmula 
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in which the broken line represents an optional chemical bond; 

R2, R3. R^p R5 R« and independently represent hydrogen or Ci_e alkyi; 
10 Rx and Ry independently represent hydrogen, hydrocarbon or a heterocyclic group, or R^ and Ry together 

represent a alkylene group; 

Rz represents hydrogen, hydrocarbon or a heterocyclic group; 
T represents oxygen, sulphur or a group of formula =N.G; and 
G represents hydrocart)on, a heterocyclic group or an electron^ithdrawing group. 
The present invention also provkles compounds of formula I above wherein three or four of V, W, X, Y and 
Z represent nitrogen and the remainder represent carbon; 

represents a non-bonded electron pair when four of V, W, X, Y and Z represent nitrogen and the other 
represents carbon; or, when three of V, W, X, Y and Z represent nitrogen and the remainder represent carbon, 
represents hydrogen, hydrocarbon, a heterocyclic group, halogen, cyano, trifluoromethyl, -OR^ -SR^ - 
20 NR'^Ry, -NR^ORy. -NR^COzRv, -NR^SOzRy, or -NR^TNR'W; and 
A^, E, F, R\ Ry, R* and T are as defined above. 
For use in medicine, the salts of the compounds of fonmula I will be non-toxic pharmaceutically acceptable 
salts. Other salts may, however, be useful in the preparatton of the compounds according to the Invention or 
of their non-toxic pharmaceutically acceptable salts. Suitable phanmaceutically acceptable salts of the conv 
25 pounds of this invention include add addition salts which may, for example, be fonmed by mixing a solution of 
the compound according to the inventbn with a solution of a phanmaceutically acceptable non-toxic acid such 
as hydrochloric acid, fumaric acid, maleic acid, succinic acid, acetic acid, benzoic acid, oxalic acid, citric acid, 
tartaric acid, carbonic acid or phosphoric add. Furthermore, where the compounds of the invention carry an 
addic moiety, suitable phanmaceutrcally acceptable salts thereof may indude alkali metal salts, e.g. sodium or 
^ potassium salts; alkaline earth metal salts, e.g. calcium or magnesium salts; and salts formed with suitable 
organic Uganda, e.g. quaternary ammonium salts. 

The tenm "hydrocarbon* as used herein Includes straight-chained, branched and cydic groups containing 
up to 18 carbon atoms, suitably up to 15 carbon atoms, and conveniently up to 12 carbon atoms. Suitable hyd- 
rocarix>n groups Indude Ci-e alkyl, Cz:^ alkenyl, alkynyt, C3.7 cydoalkyi, 63.7 cydoalkyl(Ci^)alkyl, aryl and 
^ aryl(Ci_fl)alkyl. 

The expression "a heterocydk; group" as used herein indudes cydic groups containing up to 18 cartx)n 
atoms and at least one heteroatom preferably selected from oxygen, nitrogen and sulphur. The heterocydic ■ 
group suitably contains up to 1 5 carbon atoms and conveniently up to 1 2 cart)on atoms, and is preferably I inked 
through carbon. Examples of suitable heterocydic groups Indude 03.7 heterocydoalkyi, 03.7 heterocydoal- 
^ kyl(Ci_6)alky1, heteroaryl and heteroaryl(Ci_e)alkyl groups. 

Suitable alkyl groups indude straight-chained and branched alkyI groups containing from 1 to 6 cart)on 
atoms. Typical examples indude methyl and ethyl groups, and straight-chained or branched propyl and butyl 
groups. Particular alkyl groups are methyl, ethyl and t-butyl. 
^ Suitable alkenyl groups Indude straight-chained and branched alkenyl groups containing from 2 to 6 cart>on 
atoms. Typical examples indude vinyl and atlyl groups. 

Suitable alkynyl groups indude straight-chained and branched alkynyl groups containing from 2 to 6 carbon 
atoms. Typical examples indude ethynyl and propargyl groups. 

Suitable cydoalkyi groups indude groups containing from 3 to 7 cartxsn atoms. Particular cydoalkyi groups 
^ are cydopropyl and cydohexyl. 

A particular aryl group is phenyl. 

Particular aryl(Ci^)alkyl groups Indude benzyl, phenethyl and phenytpropyl. 

Suitable heterocydoalkyi groups Indude azetidinyl, pyrrolidyl, piperidyl, piperazinyl and morphdinyl 
groups. 

^ Suitable heteroaryl groups indude pyrldyl, quinolyl, isoquinolyl, pyridazinyl, pyrimidinyl, pyrazinyl, pyranyl, 
furyl, benzofuryl, dibanzofuryl, thienyl. benzthienyl, Imidazdyl, oxadiazdyl and thiadlazoiyi groups. 
Particular heteroaryl(Ci_6)alkyl groups Indude pyridytmethyl and pyrazlnytmethyl. 
The hydrocarbon and heterocydic groups may in turn be optionally substituted by one or more groups 
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selected from Ci_6 alkyl, adamantyl, phenyl, halogen, C,^ haloalkyi, C^^ aminoalkyi, trifluoromethyl, hydroxy, 
Ci_6 alkoxy, aryloxy, keto, alkylenedioxy, nltro, cyano. carboxy, C2-6 alkoxycarbonyl. C2-6 alkoxycar- 
bonyl(C,^)alkyl, C2-6 alkylcarbonyloxy. arylcarbonyloxy, alkylcarbonyl, arylcarbonyl. alkylthio, Ci_e 
alkylsulphinyl, Ci_e alkylsul phony), aryisulphonyl. NR^R* -NRrCOR*, -NRVCO2R*, -NR^S02R*, - 
CH2NR^02R*. -NHCONR^R*, -CONR^R*, -S02NR^R* and -CH2S02NR^R*, in which R^and R* independently 
represent hydrogen, C^^ alkyi, aryl or aryl(Ci_6)alkyl, or and Rw together represent a C2-0 alkylene group. 

When Rx and Ry, or Rv and R", together represent a C2-6 alkylene group, this group may be an ethylene, 
propylene, butylene, pentamethylene or hexamethylene group, preferably butylene or pentamethylene. 

When the group G represents an electron-withdrawing group, this group is suitably cyano, nitro, -COR^ 
-C02R^ or -SO2R', in which is as defined above. 

The term "halogen* as used herein Includes fluorine, chlorine, bromine and bdine, especially fluorine. 

The present invention includes within its scope prodrugs of the compounds of formula I above. In general, 
such prodrugs will be functional derivatives of the compounds of formula I which are readily convertible in vivo 
into the required compound of fbmnula I. Conventional procedures for the selection and preparation of suitable 
prodrug derivatives are described, for example, in "Design of Prodrugs", ed. H. Bundgaard, Elsevier, 1985. 

Where the compounds according to the invention have at least one aBymmetric centre, they may accord- 
ingly exist as enantiomers. Where the compounds according to the invention possess two or more asymmetric 
centres, they may additionally exist as diastereoisomers. It is to be understood that all such isomers and mixt- 
ures thereof are encompassed within the scope of the present invention. 

It will be appreciated that the imidazole, triazole and tetrazole rings of fbmnula I can exist in a variety of 
canonical fbmis. These may suitably be represented by formulae lA to IT as follows: 



(lA) (IB) (IC) 




E-F N- \V-E-F N NX^E-F 





(•0) (IE) (IF) 
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wherein A\ A^. E and F are as defined above. Preferred imidazole, triazole and tetrazde rings of formula I 
include the rings represented by formulae lA, IC, IG, IH, lU IM JN JP and IQ above, especlatly IH. 

The alkylene chain E may be, for example, methylene, ethylene, 1-methylethylene, propylene or2-methyl- 
propyfene. Alternatively, the group E may represent a single bond such that the group F in fomnula I is attached 
40 directly to the five-membered heteroaromatlc ring. 

The group F is suitably an indole, benzofuran or benzthiophene moiety of fdmnula FA, or an indazole moiety 
of formula FB: 
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(FA) (FB) 

55 

wherein B, R\ and are as defined above. Preferably, the group F represents an indole moiety of structure 
FC: 
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(FC) 

wherein R^. R2 and are as defined above. In particular wherein R2 and R3 are both hydrogen. 

It will be appreciated that when four of V, W, X, Y and Z represent nitrogen and the other represents carbon, 
l,e. when the ring of formula I is a tetrazole ring, then the group will be a non-bonded electron pair. Othero^ise, 
Ai and wQI independently represent hydrogen, hydrocarbon, a heterocyclic group, halogen, cyano. trrf- 
luoromethyl. -0R^ -SR*. -NRW, -NR»CORy, -NR'C02Ry. -NR^SOzRy, or -NR^TNR^Ry. 

Suitable values for the groups A^ and/or A^ include alkyl. ^^-7 cydoalkyl, aryl, ary!(Ci^)alkyl, C^7 
heterocydoalkyi, heteroaryl or heteroaryl(Ci_e)alkyl, any of which groups may be optionally substituted, and 
hydrogen, halogen, cyano, trtfluoromethyl, alkoxy, alkylthio or -NRj^Ry. in which R* and Ry are as 
defined above. Examples of optk)nal substituents on the groups A^ and/or A^ suitably indude trtfluoromethyl, 
Ci_e alkoxy, C2^aikoxycarbonyi, C2_ealkylcarbonyl, Ci_6 alkyl sui phony!, arylsul phenyl, amino, mono-ordi(Ci^) 
alkylamino, C2_eaikylcarbonylamino, arylcarbonylamino. C2_6 alkoxycarbonylamlno. Ci_eatky1sul phenyl amino, 
arytsulphonylamino, C^.^ alkyl&ulphonylaminomethyl, aminocarbonyfamino, mono- or dl(Ci_6)alkylaminocar- 
bonylamino, mono- or diarylaminocart>onylamino, pyrrol idylcarbonylamino, aminocarbonyl, nrK)no- or 
di(Ci^alkyiamlnocarbonyl, Ci_e alkylaminosulphonyl, aminosulphonylmethyl, and mono- or di(Ci_6)alkylamh 
nosulphonylmethyl. 

Particular values of A^ and/or A^ indude hydrogen, methyl, methoxymethyl, aminomethyl, dimethyiami- 
nomethyl, acetylaminonnethyl, benzoylaminomethyl, t-butoxycarbonylaminomethyl, methyisulphonylami- 
nomethyl, phenyisulphonylaminomethyi, aminocarbonylmethyl, ethyl, aminoethyl, acetylaminoethyl, 
benzoylaminoethyl, methoxycarbonylamlnoethyi, ethoxycarbonylaminoethyl, t-butoxycarbonylaminoethyl, 
methylsulphonylaminoethyl, aminocarbonylamlnoethyl, methyfaminocarbonylaminoethyl, t-butylaminocar- 
bonylaminoethyi, phenylaminocarbonylaminoethyl, pynrolidylcarbonylaminoethyl, cyclopropyl, phenyl, methyl- 
sulphonylaminophenyl, aminocarbonylphenyl, methylaminocarbonyl phenyl, methylsulphonylaminomethyl- 
phenyl, aminosulphonylmethylphenyl, methylaminosulphonylmethylphenyl. dimethylaminosuiphonylmethyl- 
phenyi, benzyl, trlfluoromethylbenzyl, methoxybenzyl, acetylaminobenzyl, methyisulphonylamlnobenzyl. 
aminocarbonylaminobenzyl, aminocarbonylbenzyl. methyiaminocarbonylbenzyl, methylsulphonyl benzyl, 
methyiaminosulphonylbenzyl, pyrldylmethyl, methoxypyridyi methyl, amino, methylamino, benzylamino. 
dimethyiamino, t-butoxycarbonylaminoethylamino and methytsulphonylaminoethylamino. 

Preferred values of A' and/or A^ indude hydrogen, methyl, ethyl, benzyl and amino. 

Representative values of Ri indude aminoethyl, N-methylaminoethyl, N,N-dimethylaminoethyi,4-piperidyl, 
1-methyl-4-plperidyl, 3-pyrTolldinyl and 1-methyl-3-pyrrdidinyl. 

Preferred values for the groups R^ to are hydrogen and methyl. 

A particular sub-dass of compounds according to the inventk>n is represented by the compounds of formula 
IIA. and salts and prodrugs thereof: 




(I lA) 
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wherein 

represents nitrogen or A^^-C; 

n is zero, 1 , 2 or 3; 

represents oxygen, sulphur or N-R^^; 

All and fi^^2 independently represent alkyi, C^^ alkenyl, alkynyl, C3_7 cycloalkyi, aryl. 
aryt(Ci_e)alkyl. C^.? heterocydoalkyl, heteroaryl or heteroaryl(Ci^)alkyl, any of which groups may be optionally 
substituted; or hydrogen, halogen, cyano, trifluoromethyl, alkoxy, Ci_e alkylthio or -NR^Rv; 

R12, R13, Ru, Rie and R^^ independently represent hydrogen or C^.^ alkyi; and 

R^^and Rv independently represent hydrogen, hydrocart>onora heterocyclic group, orR'and Ry together 
represent a C2-e alkyiene group. 

Examples of optional substituents on the groups A^i and A^^ suitably Include trifluoromethyl. Ci_6 alkoxy, 
C2^alkoxycarbonyl, C2-6alkytcarbonyl, Ci_ealkylsulphonyl, arylsul phony! , amino, mono-ordi(Ci_6)alkylamino, 
C2-6 alkylcarbonylamino, arylcarbonylamino. alkoxycarbonylamlno, Ci_6 alkylsulphonylamino, arylsul- 
phonylamino, C^-e aikylsulphonylaminomethyl, aminocarbonylamino, mono- or di(Ci^)alkylaminocar- 
bonylamino. mono- or diarylaminocarbonylamino, pynroiidylcarbonyiamino, aminocarbonyl, mono- or 
dl(Ci_e)alkylamlnocarbonyl, Ci_6 alkylamlnosulphonyl, aminosulphonylmethyl, and mono- or di(Ci^)alky1ami- 
nosulphonyimethyl. 

Particular values of A^i and A^^ with respect to formula IIA include hydrogen, methyl, ethyl, benzyl and 
amino. When represents A^M), the group A^^ is preferably hydrogen or methyl. 

Preferably, and R^^ each represents hydrogen. Preferred values of Ri« and Ri^ with respect to 

formula IIA include hydrogen and methyl. 

Another sut)-class of compounds according to the invention is represented by the compounds of formula 
IIB, and salts and prodrugs thereof: 




(MB) 

wherein 

represents nitrogen or A^C; 
n is zero, 1,2 or 3; 

82 represents oxygen, sulphur or N-R23; 

A21 and independently represent aikyi, Ca-e alkenyl. 62-3 alkynyl. C3.7 cydoalkyl. aryl, 
aryl(Ci_e)alkyl. 03.7 heterocydoalkyl, heteroaryl or heteroaryl(Ci_6)alkyl, any of which groups may be optionally 
substituted; or hydrogen, halogen, cyano, trifluoromethyl, Ci_e alkoxy, alkylthio or -NR«Ry; 
R22, R» R2*, R26 and R^^ independently represent hydrogen or Ci_Q alkyI; and 
Rx and Ry independentiy represent hydrogen, hydrocarbon or a heterocydic group, or R^ and Ry together 
represent a alkyiene group. 

Examples of optional substituents on the groups A^^ and A^ correspond to those indicated for the groups 
Ai 1 and A^^ with respect to fomnuia I lA above. Particular values of A^i and A^ with respect to fomnula IIB indude 
hydrogen, methyl, ethyl and benzyl. 

Preferably, R^, R^^ and R^^ each represents hydrogen. Preferred values of R^ and R^ with respect to 
fonmula IIB indude hydrogen and methyl. 

A further sub-dass of compounds according to the invention is represented by the compounds of formula 
lie, and salts and prodrugs thereof: 
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(lie) 

wherein 

Y2 repreaenta nitrogen or A^^C; 
Z> represents nitrogen or CH; 
n is zero, 1 . 2 or 3; 

B3 represents oxygen, sulphur or N-R^ 

A31 and independently represent Ci-e a'M. alkenyl. Cj^ alkynyl, C3-7 cycloalkyi, aryl, 
aryl(Ci-e)alkyl, C3-7 heterocydoalkyl. heteroaryl or heteroaryl(Ci^)allcyt, any of which groups may be optionally 
substituted; or hydrogen, halogen, cyano, trifluoromethyt, alkoxy, Ci_e alkylthio or -NR^y; 

R31 represents -CH2.CHRW.NR»R37 or a group of formula 




R32. R», R34^ R36^ R38 and R^^ independently represent hydrogen or C,_e alkyi; and 

and Rv independentiy represent hydrogen, hydrocarbon or a heterocydtc group, or R^ and Ry together 
represent a C2-6 alkylene group. 

Examples of optional substituents on the groups A^^ and correspond to those indicated for the groups 
A11 and A12 with respect to formula IIAabove. Particular values of A^^ and A^^ ^jth respect to fonmula IIC include 
hydrogen, methyl and amino. ; 

Preferably, R^, R^ and R^* each represents hydrogen. Preferred values of R^, R3» and R^^ include hyd- 
rogen and methyl. 

A still further sub-class of compounds according to the Invention is represented by the compounds of for- 
mula IID, and salts and prodrugs thereof: 




(I ID) 

wherein 

represents nitrogen or C-A^; 
n is zero, 1 , 2 or 3; 
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represents oxygen, sulphur or N-R^; 
and independently represent alkyi, C2_e alkenyl. C2_e alkynyl, C^7 cydoalkyl, aryl. 
aryl(Ci_e)alkyl, 63.7 heterocydoalkyl, heteroaryl or heteroaryl(Ci_6)alkyl, any of which groups may be optionally 
substituted; or hydrogen, halogen, cyano, trifiuoromethyl, Ci_e alkoxy. C^^ alkylthio or -NR*Ry; 
R*i represents -CH2. CHR^.NR*6R*7 or a group of fonfnula 




R«, R«, R**. R^, R4« and R*^ independently represent hydrogen or Ci_« alkyI; and 

R* and Rv independently represent hydrogen, hydrocarbon or a heterocyclic group, or R* and Ry together 

represent a C2-Q alkylene group. 

Examples of optk>nal substituents on the groups A'^^ and A^ correspond to those indicated for the groups 

A^ 1 and A12 with respect to formula IIA above. Particular values of A"^^ and A'^^ with respect to formula IID include 

hydrogen and methyl. 

Preferably, R*^. R*3 and R^ each represents hydrogen. Preferred values of R*s, R*® and R*^ Include hyd- 
rogen and methyl. 

Specific compounds within the scope of the present invention include: 
2-[5-<2-benzyltetrazol-5-ylmethyl)-1H-indol-3-yl]ethylamine; 

2- [5-(1-benzyltetrazol-5-ylmethyl)-1H-indol-3-yl]ethylamine; 
N,N-dimethyl-2-[5-(1-methyltetra2ol-5-ylntethyl)-1 H-indol-3-yl]ethylamine; 
N,N-dimethyl-2-[5-{2-methyltetrazol-5-ylmethyl)-1H-indol.3-yl]ethylamine; 
N.N-dimethyl-2-[5-(1,2,4-trlazol-1-ylmethyl)-1H-indol-3-yl]ethylamine; 
N,N-dimethyl-2-[5-(tetrazol-2-ylmethyl)-1H-indo|.3-ylJethylamine; 
N,N-dimethyl-2-[5-{tetrazol-1-ylmethyl)-1H-indol-3-yl]ethylamine; 
N.N-dlmethyl-2-[5-{1-methyl-1.2.4-triazol-5-ylmethyl)-1H-indol-3-yllethylamine; 
N,N-dimethyl-2-[5-(1-methyl-1 ,2,4-triazol-3-ylmethyl)-1 H-indol-3-yllethylamine; 
N,N-dimethyl-2-[5-(1,2,3-tria2ol-1-ylmethyl)-1H-indol-3-yl]ethylamine; 

3- (2-aminoethyl)-5-(1-melhyltetrazol-5-yl)benzo[b]thlophene; 
3-(2-aminoethyl)-5-(2-methyltetrazol-&-yl)benzo[b]thiophene; 

3- [2-(N,N-dimethylamino)ethyl]-5-(2-methyltetrazol-5-yl)benzo[b]thiophene; 
N,N-dimethyl-2-[5-(2-methylimidazol-1-ylmethyl)-1H-indol-3-yl]ethylamine; 
N,N-dlmethyl-2-[5-(imldazo|.1-ylmethyl)-1H-indol-3-yl]ethylamine; 
N.N-dimethyl-2-[5-{2-methylimida2ol-1-yl)-1H-indol-3-yl]ethylamine; 
N,N-dimethyl-2-[5-(2-ethyltetrazo!-5-ylmethyl)-1H-(ndol-3-yl]ethylamlne; 
N,N-dimethyl-2-[5-{1-ethyltetrazot-5-ylmethyl)-1 H-indol-3-yllethylamine; 
N,N-dimethyl-2-[5-(1,2,4-triazol-1-yl)-1H-indol-3-yl]ethylamine; 
1-methyl-4-[5-(2-methylimidazol-1-yl)-1H-indol-3-yl]piperldine; 
1-methyl-4-[5-(1 ,2,4-triazoH-ylmethyl)-1 H-indol-3-yI]piperidine; 

4- [5-(2-methyIimkJazoI-1-yl)-1H-indol-3-yl]piperidine; 
4-[5^1,2,4-triazol-1-ylmethyl)-1H-indol-3-yl]piperidine; 

3- [5-{2-methylimklazol-1-yl)-1H-indol-3-yl]pyrrolidine; 
1-methyl-3-[5-(2Hrnethylimidazol-1-yi).1H-indol-3-yl]pynrolidine; 

4- [5-(imidazol-1 -yl)-1 H-indol-3-yllplperidine; 
4-[5-(1 .2.3-triazol-1 -yl)-1 H-indol-3-yl]piperidine; 
1-methyl-4-[5-(imidazol-1-yl)-1H-indol-3-yllpiperidine; 
1-methyl-4-[5-{1,2,3-triazol-1-yl)-1H-indol-3-yl]piperidine; 
1-methyl-3-[5-(1 ,2.3-triazol-1 -yl)-1 H-indol-3-yl]pyrrolidine; 
1-methyl-3-[5-<2-methylimidazol-1-ylmethyl)-1H-indol-3-yIlpyrrolidlne; 
1-methyl-3-[5-(imidazol-1 -yi)-1 H-indol-3-yl]pyrrolidine; 
1-methyl-3-[5-(1 ,2,4-tria2ol-1-yimethyl)-1 H-indol-3-yllpyrrolidine; 
1-methyl-3-[5-(lmldazoM-ylmethyl)-1H-lndol-3-yl]pyrrolldlne; 
N,N-dimethyl-2-[5-(2-aminoimidazol-1-yl)-1H-indol-3-yl]ethylamine; 
N.N-dimethyi-2-[5-{2-aminoimidazol-1-ylmethyl)-1H-indol-3-yl]ethylamine; 
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N-methyl-246-(1 ,2,4-triazoI-1 -ylmethyl)-1 H-indol-3-yl]ethyf amine; 
and salts and prodrugs thereof. 

The invention also provides pharmaceutical compositions comprising one or more compounds of this inven- 
tion in association with a pharmaceutically acceptable carrier. Preferably these compositions are in unit dosage 

5 fomns such as tablets, pills, capsules, powders, granules, sterile parenteral solutions or suspensions, metered 
aerosol or liquid sprays, drops, ampoules, auto-injector devices or suppositories; for oral, parenteral, intranasal, 
sublingual or rectal administration, or for administration by inhalation or insufflation. For preparing solid compo- 
sitions such as tablets, the principal active ingredient Is mixed with a phanmaceutical carrier, e.g. conventional 
tableting ingredients such as com starch, lactose, sucrose, sorbitol, talc, stearic acid, magnesium stearate, 

10 dicalcium phosphate or gums, and other pharmaceutical diluents, e.g. water, to form a solid prefonmulation 
composition containing a honrK}geneous mixture of a compound of the present invention, or a non-toxic phar- 
maceutically acceptable salt thereof. When referring to these preformulatlon compositions as homogeneous, 
it is meant that the active ingredient is dispersed evenly throughout the composition so that the composition 
may be readily subdivided into equally effective unit dosage fomns such as tablets, pills and capsules. This solid 

15 preformulation composition is then subdivided into unit dosage fomns of the type described above containing 
from 0.1 to about 500 nf)g of the active ingredient of the present Invention. The tablets or pills of ttie novel compo- 
sition can be coated or otherwise compounded to provide a dosage fonm affording the advantage of prolonged 
action. For example, the tablet or pill can comprise an inner dosage and an outer dosage component, the latter 
being in the fonm of an envelope over the fomrter. The two components can be separated by an enteric layer 

20 which serves to resist disintegration in the stomach and permits the inner component to pass intact into the 
duodenum or to be delayed in release. A variety of materials can be used for such enteric layers or coatings, 
such materials including a number of polymeric acids and mixtures of polymeric acids with such materials as 
shellac, cetyl alcohol and cellulose acetate. 

The liquid forms in which the novel compositions of the present invention may be incorporated for admin»- 

25 stration orally or by injection include aqueous solutions, suitably flavoured syrups, aqueous or oil suspensions, 
and flavoured emulsions with edible oils such as cottonseed oO, sesame oil, coconut oQ or peanut oil, as well 
as elbcirs and similar pharmaceutical vehicles. Suitable dispersing or suspending agents for aqueous suspen- 
sions include synthetic and natural gums such as tragacantii, acacia, alginate, dextran, sodium carix)xymethyl- 
cellulose, metiiylcellulose, polyvinylpyrrolidone or gelatin. 

30 In ttie treatment of migraine, a suitable dosage level is about 0.01 to 250 mg/kg per day, preferably about 
0.05 to 100 mg/kg per day, and especially about 0.05 to 5 nng/kg per day. The compounds may be administered 
on a regimen of 1 to 4 times per day. 

The 1,2,4-triazole compounds of this invention may be prepared by a process whk:h comprises reacting a 
reactive derivative of a carix>xyllc acid of fonmula R^-COaH with a compound either of formula III or of formula 

35 IV, or a salt thereof: 



40 



N' 

II 



.NHR' 



NH 



H' 

II 



,NH. 



NHR' 



(HI) (IV) _ 

wherein one of and R<> is a group of fonmula A\ another is a group of fomiula A^, and the third Is a group 
of fomiula -E-F, as defined with reference to fonmula i above. 

Suitable reactive derivatives of the acid Ra-C02H include esters, for example alkyi esters; thioesters, 
50 for example pyridylthioesters; acid anhydrides, for example (R»-C0)20; acid halldes, for example acid 
chlorides; orthoesters; and primary, secondary and tertiary amides. 

A preferred reactive derivative of the acid Ra-C02H is the iminoettier derivative of fonmula V: 
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NH . HC I 

II 



(V) 



where R is alkyl. 

The reagent of formula III may be generated in situ in the reaction mixture. For example, the reaction may 
be efTected by treating a compound of fbmnula V above with an alkyl hydrazine, e.g. methyl hydrazine, followed 
by a suitable carboxylic acid such as fomiic acid. 
f5 The reaction is conveniently carried out by heating the reagents together, optionally In a solvent for 
example tetrahydnofuran, dimethylformamide or a lower alkanol such as ethanol, propanol or isopropanol, at 
about 20''C to 1 00*^0 for about 1 to 6 hours. 

Where is a group of fonmula -E-F and the group F is an indole moiety of structure FC as defined atx>ve, 
the reactive derivative of a carboxylic acid of fonmula HO2C-E-F may be prepared by reacting a compound of 
20 formula VI: 



Q-E 




NH-NN2 
(VI) 

wherein Q represents a reactive carboxylate moiety, and E is as defined atrave; with a compound of formula 
VII or a carbonyl-protected form thereof: 

0 

1 1 



(VII) 

wherein R^ is as defined above and R^^ corresponds to the group R^ as defined above or represents a group 
45 of fonmula -CH2.CHR^D^ in which R^ is as defined above and represents a readily displaceable group; fol- 
lowed, where required, by N-alkylation by standard methods to introduce the moiety R^. 

Suitable carbonyl-protected forma of the compounds of fonnula VII include the dimethyl acetal or ketal deri- 
vatives. 

The readily displaceable group in the compounds of fomnula VII suitably represents a halogen atom. 

50 preferably chlorine. When the moiety R^^ In the compounds of fonmula VII Is a group of formula -CH2.CHR^D\ 
the substihjent is displaced in situ under the prevailing reaction conditions to afford a final product of formula 
I wherein R1 represents a group of fonmula -CH2.CHR4.NH2. The tenminal amino group can subsequently, if 
desired, be further elaborated using techniques known from the art to g^e a compound of formula I wherein 
R^ represents the required group of fonmula -CH2.CHR*.NR«R7. 

55 The reactk)n of compounds VI and VII nr^y be carried out in a single step (Fischer indole synthesis) or by 

an initial non-cydising step at a lower temperature to give a compound of fonmula VIII: 



11 



5 



10 




wherein Q, E, and R^^ are as defined above, followed by cydisation using a suitable reagent, such as a 
polyphosphate ester, to give a compound of fonmula Q-E-F. 
15 The hydrazines of fonnula VI may be prepared from the corresponding anilines of formula IX: 



20 




wherein Q and E are as defined above; by diazotlsatk>n followed by reduction. DIazotisation is typically carried 
out using sodium nitrite/cona HCI and the resulting diazo product reduced in situ using, for example, tin (I I) 
chloride/conc. HCI or sodium suiphite/conc. HCI. 
30 The anilines of formula IX may be prepared by reductbn of the corresponding nitro compounds of formula 

X: 



35 




(X) 

wherein Q and E are as defined above; typically by catalytic hydrogenation or using tin(ll) chloride. 
45 Where they are not commercially available, the nitro compounds of fbmnula X may be synthesized by stan- 
dard methods well known to those skilled In the art 

Where R» is a group of formula -E-F and the group F is an indazole moiety of structure FB as defined above, 
the reactive derivative of a carboxylic acid of fonmula HO2C-E-F may be prepared by the cydisation of a conn- 
pound of fonmula XI: 

50 



55 
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(XI) 

wherein Q, E and Ri are as defined above; and represents a readily displaceable group; followed, where 
required, by N-alkylation by standard methods to introduce the moiety R^. 

The cydlsation of compound XI is conveniently achieved In a suitable organic solvent at an elevated tem- 
perature, for example in a mixture of m-xylene and 2,6-lutidine at a temperature in the region of 140^0. 

The readily displaceable group in the compounds of formula Xi suitably represents a C^^ aikanoyloxy 
group, preferably acetoxy. Where In the desired compound of fonmula XI represents acetoxy, this compound 
may be conveniently prepared by treating a carbonyl compound of formula XII: 




(XII) 

wherein R\ E and Q are as defined above; or a protected derivative thereof; with hydroxyiamine hydrochloride, 
advantageously in pyridine at the reflux temperature of the solvent, followed by acetylation with acetic anhyd- 
ride, advantageously in the presence of a catalytic quantity of 4-dimethytaminopyridine, in dichloromethane at 
room temperature. 

The N-formyl protected derivative of the intamnediate df fonmula XII nruiy be conveniently prepared by 
ozonotysis of an indole derivative of fonnula XIII: 




I 

H 



(XIII) 

wherein R\ E and Q are as defined above; followed by a reductive woric-up, advantageously using dimethyl- 
sulphide. 

The indole derivative of formula XIII may be prepared by methods analogous to those described in the 
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accompanying Examples, or by procedures well known from the art. 

In an altematlve process, the triazole compounds according to the invention may be prepared by a method 
which comprises reacting a compound of fomiula XIV: 



10 




« (XIV) 

wherein A\ E and F are as defined above, Hal represents halogen, and two of W^. X", and Z", to one of 
which the group Hal is attached, represent carbon and the remainder represent nitrogen; with a reagent which 

20 provides an anion 'A^, where is as previously defined. 

Reagents which may provide the anion 'A^ include Grignard reagents A^MgHal (where Hal = halogen); 
organocuprate reagents such as LiA^a^^u; organolithium reagents A^Li; or compounds which stabilise the anion 
by means of an adjacent activating group such as an ester or enolisable ketone function. In this case, the adja- 
cent ester or ketone function may be retained after the process is complete, or may be removed. For example, 

25 an ester moiety may be hydrolysed and decarboxylated. 

The 1 ,2,3-triazole compounds according to the present invention may be prepared by a process which com- 
prises the cydoaddition of an alkyne of fbmiula Ra-C^-R*> with an azide of fonmula R^^Na, where R°, R^ and 
R^' are as defined above. 

The cydoaddition reaction may be convenientiy effected In a suitable soh^ent such as tetrahydrofuran, ide- 
30 ally by heating in an autoclave for 8 hours. 

The tetrazole compounds in accordance with tiie invention may be prepared by a process which comprises 
the cydoaddition of a nitrile of formula N^-R^ with an azide of fbmnula R^-Ns, where one of R(* and R» repre- 
sents a group of formula A^ and the other is a group of formula -E-F, as defined previously. 

The cydoaddition reaction Is convenientiy effected by heating the reactants together at an elevated tem- 
35 perature, e.g. a temperature In the region of 1 SC'C, in a suitable solvent such as N-mettiylpyrrolid-2-one, advan- 
tageously in the presence of triethylamine hydrochloride. The product obtained from the cydoaddition reaction 
will generally be a mbcture of Isomers substituted by the A^ group at positions 1 and 2 of the tetrazole ring, cor- 
responding to structures IL and IM respectively as defined above. These isomers may convenientiy be sepa- 
rated using conventional techniques such as chromatography. 
40 In an alternative process, the tetrazole compounds of the Invention may be prepared by a method which 
comprises reacting a compound of fomnula R^L with a tetrazole derivative of formula XV: 



45 




50 

(XV) 

wherein one of and R<> represents a group of formula A^ and the other is a group of formula -E-F, as defined 
55 above, and L represents a suitable leaving group; in the presence of a base such as triethylamine. 

The leaving group L suitably represents halogen, e.g. bromine or iodine, or a sulphonate derivative such 
as tosylate or mesylate. 

The reaction Is convenientiy carried out in a suitable organic solvent, e.g. acetonitrile, at room temperature. 
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The tetrazole derivatives of formula XV may be prepared by cydoaddition of a nitrile of formula NsC-Rfi 
with sodium azide. advantageously under the conditions described above for the reaction between the nitrile 
N^-R*' and the azide R^-Ns; followed by acidification with a mineral acid such as hydrochloric acid. 

In a further process, the compounds according to the invention wherein the group F is an indole moiety of 
5 structure FC as defined above may be prepared by a method which comprises reacting a compound of formula 
XVI: 




(XVI) 



20 



25 



wherein V, W, X, Y, Z, A^. and E are as defined above; with a compound of formula VII as defined above, 
or a carbonyl-protected fonm thereof, e.g. the dimethyl acetal or ketal; followed, where required, by N-alkylation 
by standard methods to introduce the moiety R^. 

As with that between compounds VI and VII, the reaction between compounds XVI and VII may be carried- 
out in a single step (Fischer indole synthesis) or by an initial non-cydising step at a lower temperature to give 
a compound of fonmula XVII: 



30 



35 




(XV M ) 



40 



wherein V, W, X, Y, Z, A^, A^ E, R^ and Ri^ are as defined above; followed by cydisation using a suitable rea- 
gent, e.g. a polyphosphate ester. 

The hydrazines of formula XVI may be prepared from the corresponding anilines of formula XVIII: 




wherein V, W, X, Y, Z, A\ A^ and E are as defined above; by methods analogous to those described above 
with reference to the compounds of fonmula IX. 
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The anilines of fonmula XVIII may be prepared from the con'esponding nitro compounds of formula XIX: 



5 



10 




(XIX) 

IS wherein V, W, X, Y, Z. A\ and E are as defined above; by methods analogous to those described above 
with reference to the compounds of fomiula X. 

The nitro compounds of formula XIX may be prepared by a variety of methods which will be readily apparent 
to those skilled In the art For example, where V represents a nitrogen atom, the relevant compounds of formula 
XIX may be prepared by reacting the anion of a compound of formula XX with a compound of fomiula XXI: 

20 



25 




^ (XX) (XXI) 

wherein W, X Z. A^ A^ and E are as defined above, and represents a readily displaceable group. 
Where compound XX is a triazole or tetrazole derivative, the anion thereof may be generated by canrying 

35 out the reaction In a base such as triethylamine. Where compound XX is an imidazole derivative, the anion 
thereof may conveniently be generated if the reaction is canied out in sodium hydride using N.N-dimethylfbr- 
mamlde as solvent Where salts of the compounds of fonmuta XX are commercially avaDable, e.g. the sodium 
salt of 1 ,2,4-triazole, these are advantageously utilised in N,N-dimethylformamlde solution in place of the conv 
pounds of formula XX themselves, with no requirement in this instance for additional base to be present in the 

40 reaction mixture. 

The readily displaceable group in the compounds of fonmula XXI is suitably a halogen atom, preferably 
bromine; except when the moiety is attached directly to the aromatic ring. i.e. when E represents a bond, 
in which case is preferably fluorine. 

Where they are not commercially available, the nitro compounds of formula XXI above may be prepared 
45 by procedures analogous to those described in the accompanying Examples, or by methods well known from 
the art 

In an alternative approach to the 1 ,2,4-triazole derivatives, the nitro compounds of fonmula XIX may be prep- 
ared from those of formula X above by appropriate modrficatk>n of the moiety Q using, for example, methods 
analogous to those described above with reference to the compounds of fbmrtulae III and IV. Thus, for example. 
50 since Q in the compounds of formula X represents a reactive carboxylate moiety, the compounds of formula 
XIX may be prepared therefrom by reaction with a compound of fonmula A2-C(=NNHA1)NH2 or A^ 
C(=NNH2)NHAi. 

In a still further process, the compounds according to the invention wherein the group F is an indazole moi- 
ety of structure FB as defined above may be prepared by a method which comprises cyclising a compound of 
55 formula XXII: 



16 



5 




(XXII) 

wherein V, W, X, Y, Z, A^, E, and are as defined above; followed, where required, by N-alkylation by 
standard methods to introduce the moiety R^. 
IS As with the cydlsation of compound XI, that of compound XXII Is conveniently achieved In a suitable organic 
solvent at an elevated temperature, for example in a mixture of m-xylene and 2,6-lutidlne at a temperature in 
the region of 140*»C. 

The compounds of formula XXII may, for example, be prepared from the corresponding compound of for- 
mula XXIII: 

20 



25 




^ (XXIII) 

wherein V. W, X, Y, Z, AS A^, E and R^ are as defined above; or a protected derivative thereof; which in tum 
may be prepared from the conresponding compound of fbnmula XXIV: 

05 



40 




I 

(XXIV) H 

wherein V, W, X, Y, Z, A\ A^, E and R1 are as defined above; using methods analogous to those described 
above with reference to the compounds of formulae XII and XIII. Thus, for example, since Q in the compounds 
50 of fbnmula XIII represents a reactive carboxylate moiety, the 1,2,4-triazole derivatives of fonmula XXIV may be 
prepared therefrom by reaction with a compound of fonmula A2-C(=NNHA^)NH2 or A2-C(=NNH2)NHA1. 

In a yetfurther process, the compounds according to the invention wherein the group F Is a benzofuran or 
benzthiophene moiety may be prepared by a method which comprises cydising a compound of formula XXV: 

55 
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5 




wherein V, W, X, Y, Z, A^ A^, E and are as defined above, represents oxygen or sulphur, and R^^ cor- 
responds to the group R^ as defined above or represents a precursor group thereto as discussed below; fol- 
15 lowed, where required, by conversion of the group R^^ into the desired group Ri by conventional means. 

The cydisation is conveniently effected by using poiyphosphoric acid or a polyphosphate ester, advan- 
tageously at an elevated temperature. 

The compounds of fomiula XXV may be prepared by reacting a compound of fonmuta XXVI with a com- * 
pound of fonmula XXVII: 

20 




wherein V, W, X, Y, Z, A^, A^, E, B^, R2 and R^i are as defined above, and Hal repesents halogen. 

The reaction is conveniently effected in the presence of a base such as sodium hydroxide. 

The hydroxy and mercapto derivatives of formula XXVI nnay be prepared by a variety of methods which 
35 will be readily apparent to those skilled in the art In one such method, the anion of a compound of fonrtula XX 
as defined above is reacted with a compound of formula XXVIII: 



40 




45 

(XXV III) 

50 wherein D^, E and B^ are as defined above; to afford an intermediate of formula XXVI wherein V is nitrogen. 

The compounds of formula XXVil and XXVIII, where they are not commercially available, may be prepared 
by standard procedures well known in the art 

It will be understood that any compound of fomrtula I initially obtained from any of the above processes may, 
where appropriate, subsequently be elaborated into a further compound of formula I by techniques known from 
55 the art. Indeed, as will be appreciated, the compound of formula XV above in which is a group of formula 
-E-F is itself a compound of formula I in which A^ Is hydrogen and A^ represents a non-bonded electron pair. 
In particular, a compound of formula I wherein R3 Is hydrogen Initially obtained may be converted Into a corrv 
pound of fonmuta I wherein R3 represents alkyl, alkenyl or Cj^ alkynyl by standard techniques such 
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as alkytation, for example by treatment with an alkyi iodide, e.g. methyl iodide, typically under basic conditions, 
e.g. sodium hydride in dimethylfonmamide. or triethylamine in acetonitrile. Similariy, a compound of formula I 
wherein represents a group of fonmula -CH2.CHR^NH2 initially obtained may be converted into a compound 
of fomiula I wherein R1 represents a group of formula -CH2.CHR^NR8R7 in which R^ and R^ are as defined 
5 above with the exception of hydrogen, for example by conventional N-alkylation or N-arylatlon techniques, e.g. 
by treatment with the appropriate aldehyde in the presence of a reducing agent such as sodium cyanoborohyd- 
ride. 

Where the above-described processes for the preparation of the compounds according to the Invention 
give rise to mixtures of stereoisomers, these isomers may be separated by conventional techniques such as 

10 preparative chromatography. 

The novel compounds may be prepared in racemicform, or individual enantiomers may be prepared either 
by enantlospeciflc synthesis or by resolutk>n. The novel compounds may, for example, be resolved Into their 
component enantiomers by standard techniques, such as the formation of diastereomeric pairs by salt formation 
with an optically active ackl, such as (-)-di-p-toluoyl-d-tartaric acki and/or (+)-di-p-toluoy)-1 -tartaric acid followed 

IS by liractlonat crystallization and regeneratbn of the free base. The novel compounds may also be resolved by 
fonmation of diastereomeric esters or amides, followed by chromatographic separation and renrK>val of the chiral 
auxiliary. 

During any of the above synthetic sequences it may be necessary and/or desirable to protect sensitive or 
reactive groups on any of the molecules concerned. This may be achieved by means of conventional protecting 

20 groups, such as those described in Protective Groups in Organic Chemistry , ed. J.F.W. McOmie, Plenum Press, 
1973; and T.W. Greene. Protecth^e Groups in Organic Synthesis . John Wiley & Sons, 1981. The protecting 
groups may be removed at a convenient subsequent stage using methods known firom the art. 

Alternatively, certain of the functional groups on the desired products may be canned through the reaction 
sequence as precursor groups, and then regenerated from these precursor groups at a late stage in the overall 

25 synthesis. For example, where R^ in the desired compound of fonmula I represents a group of fonmula - 
(CH2)2NH2, this group can be generated from a cyano precursor -CH2CN by reduction using, for example, 
boraneAtetrahydrofuran. The cyano precursor may in turn be carried through the reaction sequence as a methyl 
group -CH3, which may conveniently be converted to -CH2CN by treatment with N-bromosuccinimide and ben- 
zoyl peroxide, in the presence of a bright light source, followed by reaction of the resulting bromo intenmediate 

30 with sodium cyankJe in dimethyl sulphoxide. 

The following Examples illustrate the preparation of compounds according to the invention. 
The abSity of test compounds to bind to 5-HTi-like receptors was measured in membranes prepared from 
pig caudate using the procedure described in J. Neurosci .. 1987. 7, 894. Binding was determined using 2 nM 
5-hydroxytry ptamine creatinine sulphate, 5-[1 ,2-^(N)] as a radioligand. Gyanoplndolol (1 00 nM) and mesuler- 

35 gine (1 00 nM) were included in the assay to block out S-HT^a and 5-HT^c binding sites respectively. The con- 
centration of the compounds of the accompanying Examples required to displace 50% of the specific binding 
(ICso) Is below 1 ^M in each case. 

The activity of test compounds as agonists of the 5-HTi-like receptor was measured in terms of their ability 
to mediate contraction of the saphenous vein of New Zealand White rabbits, using the procedure described in 

40 Arch. Phanm. . 1 990, 342. 111. Agonist potencies were calculated as -logioECeo (PEC50) values, from plots of 
percentage 5-HT (1 ^m) response against the concentration of the agonist The compounds of the accompany- 
ing Examples were found to possess pECso values in this assay of not less than 5.0 in each case. 

EXAMPLE 1 

45 

2-[5-(2-Benzyltetrazol-5-ylmethyl)- 1H-indol-3-yl]ethylamine. Oxalate 
1. 4-Hydrazinobenzylcyanide. Hydrochloride 

50 A solutton of NaN02 (80g, 1.16mol) was added dropwise to a cooled (- lO^'C ), stinBd, suspenston of 4- 
aminobenzyl cyanide (153.5g, 1.16mol) In concentrated HCI (1500ml), at such a rate that the temperature did 
not rise above -10°C. The mixture was stin-ed at -lO^C for 0.25h before being filtered rapidly under vacuum 
into an addition funnel. The solution was added portionwise over a 0.25h period to a rapidly stirred mixture of 
SnCl2.2H20 (1.05kg, 4.64mol) in concentrated HQ (800mt) keeping the temperature below -5'*C. The mixture 

55 was allowed to warm to room temperature and stir for 0.25h before filtering the sandy coloured precipitate under 
vacuum and washing with ether (5 x 500ml). The resultant solid was dried over P2O5 in a vacuum oven (80X) 
for 16h to give the title compound (213g, 100%). m.p. 181-183«C; NMR (360MHz, D2O) 5 3.90 (2H, s, CH2); 
7.06 (2H, d, J = 8.7Hz, Ar-H); 7.40 (2H, d, J = 8.7Hz, Ar-H). 
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2. 2-(5-cyanomethyl-1 H-indol-3-yl)ethylanriine. Hydrochloride 

4-chtorobiJtanal dimethytacetal (37.07gp 0.24mol) was added to a stirred solution of 4-hydrazinobenzy1 
cyanide hydrochloride (47. Og, 0.26nrK>l) In EtOH/H20 (5:1 ; 21) and refluxed for 4.5h. The reaction mixture was 
5 evaporated to dryness under vacuum, MeOH (1 50ml) added, and the mixture left at O^C for 1 0h. The resultant 
pale yellow precipitate was filtered under vacuum, washed with Et20/MeOH (5:1; 2 x 100ml) and dried. The 
product was used without further purification (24.1 g, 40%). m.p. 239-24rC; Rf 0.4 in CHzClz/EtOH NH} (40:8:1); 
iH NMR (360MHz. P2O) 3.18 (2H, t. J = 7.1Hz. CH2); 3.36 (2H. t. J = 7.1Hz. CHa); 4.02 (2H. s. CH2); 7.22 (1H, 
dd. J = 1.5 and 8.4Hz. Ar-H); 7.36 (1H, s. Ar-H); 7.56 (1H. d. J = 8.4Hz. Ar-H); 7.66 (1H, s, Ar-H). 

10 

3. 2-(5-Tetrazol-5-ylmethyl-1 H-indol-S-yl) ethylamlne 

A solution of 2-(5-cyanomethyl-1H-indo)-3-yl)ethylamine hydrochloride (2.5g. lO.Smmol), triethylamine 
hydrochloride (2.2g. 16.0mnrK>l) and sodium azide (2.1g. 32.3mmol), in 1-methylpyrrolidin-2-one (30ml) was 
15 heated at 140''C for 6h. 5N hydrochloric acid (3ml) was added and the solvents renmved by distillation under 
vacuum. The residue was chromatographed on silica-gel eluting with Et0H/Et2O/H20/NH3 (20:30:8:1) to give 
the title- tetrazole (1.76g. 69%); 5 {360MHz, CD3OD) 3.06 (2H, t, J = 7.2H2, CH2); 3.19 (2H. t, J = 7.2Hz, CH2); 
4.29 (2H, s. CH2); 7.07 (1H, d, J = 8.4Hz, Ar-H); 7.13 (1H, s. Ar-H); 7.29 (1H. d. J = 8.4Hz, Ar-H); 7.44 (1H, s. 
Ar-H). 

20 

4. N-tert-Butyloxycarbonyl-2-(5-tetrazol-5-y Imethyl- 1 H-indol-3-yl)ethylami ne 

To a stin-ed suspension of 2-(5-tetrazol-5-ylmethyi-1H-indol-3-yl)ethylamine (1.76g, 7.27mmol) in dry 
CH2CI2 (40ml) was added triethylamine (1 .5g. 14.9mnfK>l) and (B0C)20 (1 .9g. 7.3nnmol) and the mixhjre stirred 
25 for 16h. The solvent was removed under vacuum and the residue chromatographed on silica-gel eluting with 
EtOH/EtaO/HjO/NHa (20:60:8:1) to give the titie product (1 .6g, 64%); 6 (360MHz, CD3OD) 1 .41 (9H. s, 3 of CH3); 
2.87 (2H, t. J = 7.4Hz. CH2); 3.30 (2H, t, J = 7.4Hz. CH2); 4.32 (2H. s, CHj); 6.99 (1H, d. J = 8.3Hz. Ar-H); 7.04 
(IH, s, Ar-H); 7.26 (1H. d. J = 8.3Hz. Ar-H); 7.49 (1H, s. Ar-H). 

30 5. N-tert-Butyloxycarbonyl-2-{5-(2-benzyltetrazol-5-ylmethyl>-1H-indol-3-yl]ethylamine and N-tert- 
butyloxycarbonyl-2-[5-(1-benzyltetrazol-5-ylmethyl)-1H-indol-3-yl]ethylamlne 

Benzyl bromide (0.31 g. 1.8mmol) was added to a solution of the tetrazole firom step 4 (0.62g, 1.8mnrK)l), 
and trietiiylamlne (0.37g. 3.6mmol) in dry acetonltrile (20ml). The mixture was stirred at R.T. for 2h, heated at 

35 70*C for 1h and then stirred at R.T. for 16h. The solvent was removed under vacuum and tiie residue 
chromatographed through silica-gel eluting with CH2Cl2/MeOH (97:3) to give 2-separated benzyl tetrazoles. 
The less polar isomer was Identified as the 2-benzyl tetrazole (0.17g. 22.4%); 5 (360MHz, CDOz) 1.43 (9H, s, 
3 of CH3); i90 (2H. t. J = 6.8Hz. CHj); 3.41 (2H. br t, CH2); 4.32 (2H. s, CH2); 5.70 (2H. s, CHaPh); 7.00 (IH. 
s. Ar-H); 7.15 (IH, d. J = 8.4Hz. Ar-H); 7.28 (IH. d. J = 8.4Hz. Ar-H); 7.34 {5H. s. Ar-H); 7.50 (1H. s. Ar-H); 

40 7.96(1H,brs.NH). 

The more polar component was identified as the 1-benzyltetrazole (0.2g, 26.4%) 6 (360MHz, CDG3) 1.43 
(9H. s. 3 of CH3); 2.88 (2H, t. J = 7.0Hz, CH2); 3.40 (IH. br I, CH2); 4.26 (2H, s, CH2); 5.29 (2H, s, CHa-Ph); 
6.92 (IH, d, J = 8.4Hz. Ar-H); 7.01-7.05 (3H. m, Ar-H); 7.27-7.30 (5H. m, Ar-H); 8.08 (1 H. br s. NH). 

45 6. 2-{5-(2-Benzyltetrazol-5-ylmethyl)-1H-indol-3-yl]ethylamine. Oxalate 

Trifluoroacetic acid (1 .5nnl) was added to a solution of the less polar component isolated from step 5 (0. 1 7g. 
0.4mmol) in CH2CI2 (5ml) and stirred at R.T. for 1 h. The solvents were rennoved under vacuum and the residue 
chromatographed through silica-gel eluting with CH2Cl2/EtOH/NH3 (40:8:1) to give the title- tetrazole . The oxal- 
50 ate salt was prepared (65mg); mp 169-17rC; (Found: C, 59.23; H, 5.07; N, 19.60. Ci9H2oNe.1.05 (C2H2O4) 
requires C, 59.36; H. 5.22; N. 19.68%); 6 (360MHz, D2O) 3.09 (2H. t, J = 6.9Hz. CH^; 3.29 (2H. t. J = 6.9Hz. 
CH2); 4.30 (2H, s, CH2); 5.77 (2H. s. CH2); 7.11 (IH. dd, J = 1.6 and 8.4Hz. Ar-H); 7.28 (IH. s, Ar-H); 7.32-7.34 
and 7.39-7.41 (5H, m, Ar-H); 7.43 (1H. d. J = 8.4Hz, Ar-H); 7.51 (IH. s, Ar-H). 

55 
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EXAMPLE 2 

2-[5-<1-Benzyltetrazol-5-ylmethyi)-1 H-indol-3-yl]ethylamine. Hydrochloride. Hemihydrate 

5 Prepared from the more polar component isolated from step 5, Example 1 . using the procedure described 
for step 6, Example 1. The hydrochloride hemihydrate salt was prepared; mp 210-213''C; (Found: C, 60.39; H. 
5.88; N. 22.14. C19H20N6.HCI.O.5H2O requires C, 60.39; H, 5.87; N, 22.24%); S (250MHz. D2O) 3.02 (2H, t, J 
= 6.8Hz. CH2); 3.1 9 (2H. I. J = 6.8Hz. CH2): 4.44 (2H. s, CH2); 5.60 (2H, s. CH2); 6.95-7.02 (3H, m. Ar-H); 7.1 6- 
7.25 (4H. m, Ar-H>; 7.28 (1 H, s. Ar-H); 7.40 (1 H. d. J = 8.4Hz, Ar-H). 

10 

EXAMPLE 3 

N.N-dimethyl-2-[5-(2-methyltetrazQl-5-ylnr>ethyl)-1H-indol-3-yl]ethylamine. Oxalate 

IS 1. N-tert-Butyloxycarbonyl-2^5-(2-methyltetrazol-5-ylmethyl)^1H-lndol-3-yl] ethylamine and N-tert- 
butyloxycart>onyl-2-[5-(1-methyltetra20l-5-ylmethyi)-1 H-lndol-3-yl]ethyl amine 

Methyl iodide (0.44g. 3.1mmot) was added to a stirred solution of the tetrazole from step 4, Example 1 
(0.95g. 2.78mmol) and triethylamine (0.56g, 5.5mmol) in dry acetonitrile (15ml). After 10h a further equivalent 

20 of methyl iodide was added and stinted for 16h. The solvent was removed under vacuum and the residue 
chromatographed on silica-gel eluting with CH2Cl2/MeOH (97:3) to gh/e the title mixture of 1-and 2-methyltet- 
razoles (0.6g. 61%); 5 {360MHz, CDCI3) 1 .43 (9H. m, 3 of CH3); 2.89-2.92 (2H. m. CH2); 3.38-3.48 (2H, m, CHj); 
3.83 (2H, s, CH2); 4.28 and 4.40 (total 3H, s. CHj); 6.98 and 7.17 (total 1 H, d, J = 8.4Hz, Ar-H); 7.02 and 7.06 
(total 1H. s, Ar-H); 7.30 and 7.31 (total 1H. d. J = 8.4Hz, Ar-H); 7.43 and 7.54 (total 1H. s. Ar-H); 8.00 and 8.10 

25 (totallH.brs. NH). 

2. 2-[5-(2-Methyltetrazol-5-ylmethyl)-1H-indol-3-yllethylamine and 2-[5-(1-methyltBtrazol-5-ylmethyl)-1H-in- 
dol-3-yl]ethylamine 

30 Prepared from the preceding methyltetrazoles using the procedure described in step 6, Example 1. The 
crude product was chromatographed on silica-gel eluting with CHaCla/EtOH/NHa (40:8:1) to give 2 separated 
components. The less polar product (O.lg, 24%) was identified as the 2-methylteb'azoie; $ (360M1Hz. CDCIa) 
1.38 (9H, s, 3 of CH3); 2.88 (2H. t. J = 6,6Hz. CH2); 3.00 (2H. t. J = 6.6Hz. CHJ; 4.28 (3H. 9. CH3); 4.33 (2H. 
s. CH2); 7.00 (1H, d. J = 8.4Hz, Ar-H); 7.06 (1H, d, J = 2.1Hz. Ar-H); 7.17 (IN, d. J = 8.4Hz. Ar-H); 7.56 (1H. 

35 3,Ar-H);8.04(1H,brs. NH). 

The more polar product (0. 1 3g, 31 %) was identified as the 1-methyltetrazo!e; S (360MHz, CDQs) 1 .38 (9H. 
s, 3 of CH3); 2.86 (2H, t. J = 6.6Hz, CHJ; 3.00 (2H. t, J = 6.6Hz, CH2); 3.82 (3H. s. CH3); 4.40 (2H, S. CHJ; 
6.98 (1H, dd. J = 1.6 and 8.3Hz. Ar-H); 7.06 (1H, d, J = 1.6Hz, Ar-H); 7.31 (1H. d. J = 8.3Hz. Ar-H); 7.41 (1H, 
s, Ar-H); 8.18 (1H,brs,NH). 

40 

3. N,N-dlmethyl-2-{5-(2-methyltetrazol-5-ylmethyl)-1H-indol-3-yi]ethylamine. Oxalate 

A solution of fonmaldehyde (80mg of a 30% solution) in methanol (15ml) was added to a stirred solution of 
2-[5-(2-methyltetrazol-5-ylmethyl)-1H-indol-3-yllethylamine (O.lg, 0.4mnrK)l). NaCNBHs (60nr^) and glacial 

45 acetic acid (0.1 2g) in methanol (15ml). The solution was stirred for 2h, basified with K2C03 solution and the 
MeOH removed under vacuum. The crude product obtained after extraction into ethylacetate and removal of 
solvent was chromatographed through silica-gel eluting with GH2Cl2/EtOH/NH3 (40:8:1) to give the desired N,N- 
dimethyltryptamine (98mg, 87%). The oxalate salt was prepared; mp 185-187^0 (MeOHyEt20); (Found: C, 
54.42; H, 5.74; N. 22.53. C15H20N6.C2H2O4 requires C, 54.54; H, 5.92; N. 22.45%); 6 (360MHz, D2O) 2.91 (6H. 

50 s, 2 of CH3); 3.21 (2H. t. J = 7.4Hz. CH2); 3.47 (2H. t. J = 7.4Hz. GH2); 4.30 (3H. s. CH3); 4.34 (2H, s. CH2); 
7.17 (1H, dd. J = 1.5 and 8.4Hz, Ar-H); 7.33 (1H, s. Ar-H); 7.48 (1H. d. J = 8.4Hz. Ar-H); 7.59 (1H. s. Ar-H). 

EXAMPLE 4 

55 N,N-Dimethyl-2-(5-(1 -methyltetra2ol-5-ylmethyl)-1 H-indol-3-yl]ethylamine. Oxalate 

Prepared from 2-[5-(1-methyltetrazol-5-ylmethyl)- 1 H-indol-3-yl]ethylamine (0.1 25g, 0.49mmol) using the 
procedure described in step 3, Example 3. The free base (O.llg. 80%) obtained was converted to the oxalate 
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salt and recryslallised from MeOH/EtjO; mp 176-177°C; (Found: C, 54.21; H. 5.84; N, 22.36. C15H20N6.C2H2O4 
requires C. 54.54; H, 5.92; N. 22.45%); S (360MHz, D2O): 2.91 (6H. s, 2 of CH3); 3.21 (2H, t. J = 7.4Hz. CHj): 
3.40 (2H. t. J = 7.4Hz, CH2); 4.00 (3H. s, CH3); 4.43 (2H, s. CH2); 7.13 (1H, dd, J = 1.5 and 8.4Ha Ar-H); 7.35 
(IN, s, Ar-H); 7.50 (1H, d. J = 8.4Hz, Ar-H); 7.54 (1H. s, Ar-H). 

5 

EXAMPLE 5 

N,N-dimethyl-2-[5-(1,2,4-triazol-1-yinnethyl)-1 H-indol-3-yl]ethylamine. Oxalate Hemihydrate 

10 1. 1-(4-nltrophenyl)methyl-1,2,4-triazole 

4-Nitrobenzylbromlde (21 .6g, O.lmol) was added to a rapidly stirred suspension of 1,2,4-triazole sodium 
salt (9. 1 g, 0. 1 mol) in anhydrous DMF (1 OOmi) and the mixture stinred at room temperature for 1 6h. Ethyl acetate 
(400ml) was added followed by water (250ml) and the layers separated. The organic phase was washed with 
15 water (3 x 250ml]p dried (MgS04) and evaporated. The residue was chromatographed on silica gel eluting with 
ethyl acetate to give the title- product (10.6g, 52%); m.p. 98-100*>C. 5 (360MHz. CDCI3) 5.47 (2H. s, CH2) 7,40 
(2H, d, J = 9Hz, Ar-H), 8.02 (1H, s, Ar-H), 8.18 (1H, s, Ar-H). 8.23 (2H. d, J = 9Hz. Ar-H). 

2. 1- (4-aminophenyl)methyl-1,2,4-triazole. Hydrochloride 

20 

A solution of 1 -(4-nitrophenyI)melhyl- 1 ,2,4-triazole (1 0.Og, 49mmoi) in ethanol (50ml), ethyl acetate (50ml), 
5N HCI (10ml) and water (10ml) was hydrogenated over 10% Pd/C (1.0g) at 40 p.s.L, in a Parr apparatus, until 
an uptake of 188 p.s.L, had been observed (approx lOmins). The catalyst was removed by filtration through 
hyflo and the solvent rennoved under vacuum. The residue was azeotroped with ethanot (x2) to give the title- 
25 amine hydrochloride (10.6g. 100%). 8 (360MHz. D2O) 5.53 (2H, s, CH2). 7.37-7.48 (4H. m, Ar-H), 8.12 (1H, s. 
Ar-H), 8.66 (1H, s,Ar-H). 

3. 1 -(4-Hydrazinophenyl)methyi-1 ,2,4-triazole 

30 A solution of sodium nitrite (3.28g, 48mmol) In water (20ml) was added to a solution of the preceding amine 
hydrochloride ( lO.Og, 48mmol), in concentrated Ha (40nnt), at such a rate that the temperature did not exceed 
-10°C. After addition was complete the solution was stinred at O^'C for 0.25h and then added portionwise to a 
rapidly stirred solution of SnCl2.2H20 (40g) in concentrated HCI (40ml). The solution was wamned to room tenrv 
perature and baslfied with 20% aqueous NaOH solution. The solution was extracted with ethyl acetate (3 x 

35 250mi) and the combined extracts dried (MgS04) and filtered through hyflo. The solution was evaporated to 
dryness to give the desired hydrazine (5.0g. 56%) m.p. 1 09-1 12*»C. S (360MHz, De-DMSO) 3.93 (2H, br s, NHj). 
5.20 (2H, s, CH2). 6.73 (2H, d. J = 8Hz, Ar-H), 7.08 (2H, d. J = 8Hz, Ar-H), 7.92 (1 H. s. Ar-H), 8.57 (1 H, s, Ar-H). 

4. 2- [5-(1 ,2,4-Triazol-1-ylmethyi)-1 H-lndol-3-yllethylamine, 

40 

4-chlorobutanal dimethylacetal (3.22g, 21.1mmol) was added to a stirred solution of the preceding hyd- 
razine (5.0g, 26.4mmol) In ethanol/water (5:1, 180ml) and 5N HQ (4.5ml) and the solution refluxed for 4h. The 
solvents were removed under vacuum and the residue chronnatographed on silica gel. etuting with 
CHzaa/EtOH/NHg (30:8:1) to give the desired tryptamine (2.4g, 38%). 6(360MHz, CDCI3) 2.90 (2H. t, J = 7Hz, 
45 CH2), 2.99 (2H, t, J = 7H2, CHj). 5.43 (2H, s, CHj), 7.10 (1H, s, Ar-H), 7.11 (1H, d, J = 8Hz. Ar-H). 7.39 (1H, 
d, J = 8Hz, Ar-H), 7.57 (1 H. s, Ar-H), 7.94 (1 H. s. Ar-H), 8.08 (1H, s, Ar-H). 

5. N,N-dlmethyl-2-[5-(1,2,4-triazol-1-ylmethyl)-1H-indol-3-yllethyiamine Oxalate Hemihydrate 

50 A solution of formaldehyde (37% w/w solution, 0. 1 9g), in methanol (1 0ml), was added to a mixture of the 
preceding tryptamine (0.36g, 1.5mmol), NaCNBHs (0.225g, 3.6mmol) and glacial acetic acid (0.45g). in 
methanol (lOnnI). The mature was stirred at room temperature for 2h before adding saturated K2CO3 (50ml) 
and evaporating the methanol. The residue was extracted with ethyl acetate (3 x 100ml) and the combined ext- 
racts washed with brine (100ml), dried (K2CO3), and evaporated. The crude product was chromatographed on 

55 silica gel eluting with CHaaz/EtOH/NHg (20:8:1) to give the free base of the title- compound (0.21 g, 52%). The 
oxalate hemihydrate salt was prepared, m.p. 165- 167«»C (MeOH/EtjO); (Found: 0, 55.53; H, 6.04; N, 18.59. 
C16H19N6.C2H2O4. O.55H2O requires C, 55.29; H, 6.03; N, 18.96%); nn/e 269 (M^; 6 (360MHz. DjO) 2.91 (6H, 
s, NMOa), 3.22 (2H. t. J = 7Hz, CH2). 3.47 (2H, t. J = 7Hz. CHj). 5.52 (2H, s, CH2), 7.21 (1H, dd, J = 1.6 and 
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8.4Hz, Ar-H). 7.36 (1H, s, Ar-H), 7.52 (1 H, d. J = 8.4Hz, Ar-H), 7.65 (1 H, s, Ar-H). 8.06 (1 H, s, Ar-H). 8.56 (1H, 
s, Ar-H). 

EXAMPLE 6 

5 

N,N-dimethyl-2-[5-(1 ,2,3,4-tetrazol-2-ylmethyl)-1 H-indol-3-yl]ethylamine Oxalate . 

1. 1- (4-nitrophenyl)methyl-1.2,3,4-tetrazole and 2-(4-nitrophenyl)methyl-1,2,3,4-tetra2ole . 

10 4-Nitrobenzylbromide (1 5.42g, 71 .3mmol) was added to a stirred solution of 1 H-tetrazole (5.0g, 71 . 3mmol) 
and triethylamine (7.9g, 78.0mmol) In acetonitrile ( lOOml). The mixture was stinted at room temperature for 
16h, the solvent removed under vacuum and the residue chromatographed on silica gel eluting with 
dichtoromethane to give 2-isomer9. The 2-alkytated product was obtained as the less polar product (2.47g. 
17%); 6 (360MHz, CDCI3) 5.92 (2H. s, CH2), 7.53 (2H. d. J = 8.7Hz. Ar-H), 8.25 (2H, d, J = 8.7Hz, Ar-H). 8.56 

IS (1 H. s, Ar-H). The more polar, major Isomer was identified as the 1 -alkylation product (1 1 g, 75%); S (360MHz. 
CDQa) 5,73 (2H. s, CH2), 7.46 (2H, d, J = 8.7Hz, Ar-H), 8.27 (2H, d, J = 8.7Hz, Ar-H), 8.64 (1 H, s, Ar-H). 

2. 2- (4-aminophenyl)methyl-1,2.3,4-tetrazole Hydrochloride 

20 2-(4-nitrophenyl)methyl-1.2.3.4-tetrazole (2.47g, 12.1 mmol) was hydrogenated as described for Example 
5 step 2. The product (2.55g, 1 00%) was obtained as the hydrochloride salt; $ (250MHz. D2O) 5.86 (2H, s, CH2), 
7.40 (2H, d, J = 8.7Hz, Ar-H), 7.36 (2H, d, J = 8,7Hz, Ar-H), 8.74 (1H, s, Ar-H). 

3. N.N-Dimethyl-2-{5-(1 ,2,3.4-tetrazol-2-ylmeth.yl)-1 H-indol-3-yl]ethylainine. Oxalate . 

25 

The preceding amine was converted into the trtie- com pound using the general procedures described for 
Example 5 Steps 3-5. The oxalate salt was prepared and recrystaiiised flrom MeOH/Et20: mp 198-199°C; 
(Found: C, 53.38; H, 5.55; N, 22.63. Ci4Hi8Ne.C2H204. 0.2 (EtOH) requires C. 53.30; H, 5.78; N, 22.74%); 
6(360MH2, D2O) 2.91 (6H, s, NMOz). 3.23 (2H, t, J = 7.4Hz, CH2), 3.48 (2H. t, J = 7.4Hz, CHj), 6.01 (2H, s, 
30 CH2), 7.30 (1H. dd, J = 1.6 and 8.4Hz, Ar-H), 7.37 (1H. s, Ar-H), 7.53 (1H, d, J = 8.4Hz, Ar-H), 7.76 (1H, s. 
Ar-H), 8.74 (1H, s,Ar-H). 

EXAMPLE 7 

35 N,h4-dimethyl-2-[5-1 ,2,3,4-tetrazoi-1-ytmethyl)-1 H-indol-3-]ethylamtne. Succinate 

1 -(4-nitrophenyt)methyl-1 ,2,3,4-tetrazole was converted into the title -compound using the procedures des- 
cribed for Example 5. The succinate salt was prepared, m.p. 55-56°C (isopropylalcohd); (Found C: 57.08; H, 
6.14; N, 23.34. C14H18N6. 0.75 (C4He04) requires C, 56.89; H, 6.32; N, 23.42%); 5 (SeOMHz.DaO) 2.93 (6H, s, 
40 NMe2), 3.23 (2H, t, J = 7.5Hz, CH2), 3.48 (2H, t. J = 7.5Hz, CH2), 5.81 (2H, s, CH2), 7.28 (1H, dd. J = 1.7 and 
8.4Hz, Ar-H), 7.39 (1H, s, Ar-H), 7.56 (1H, d, J = 8.4Hz, Ar-H), 7.75 (1H. s, Ar-H). 9.20 (1H, s, Ar-H). 

EXAMPLE 8 

45 N,N-Dimeth,yl-2-[5-(1 -methyl-1 ,2,4-triazol-5-ylmethyl)-1 H-indol-3-yl]ethylamlne. Bisoxalate 

1. Ethyl 3-[2-(dlmethylamino)ethyi]- 1H-indole-5-methylcartxaximidate. Hydrochloride 

A solution of N,N-dimethy1-2-(5-cyanomethyl-1H-indol-3-yl)6thylamine (5g, 22.01 mmol) in ethanol was 
50 saturated with HCI gas and the solution stirred at room temperature for 16h. The solvent was removed under 
vacuum to give the title- product (6g, 92%); 6 (360MHz, De-DMSO) 1.29 (3H, t, J = 7.0Hz, CH2); 2.83 (6H, s, 
NMea). 3.13 (2H. t, J = 7.5Hz. CH2), 3.31 (2H, m, CH2). 4.04 (2H, s, CH2). 4.42 (2H. q. J = 7.0Hz, CH2), 7.08 
(1 H, dd, J = 1.5 and 8.4Hz, Ar-H), 7.27 (1H, s, Ar-H), 7.37 (1H. d. J = 8.4Hz, Ar-H), 7.48 (1H, br s, NH). 7.71 
(1H, s.Ar-H). 

55 

2. N,N-dlmethyl-2-{5-(1-methyl-1 ,2.4-trlazol-5-ylmethyl)1 H-lndol-3-yllethylamlne. Bisoxalate 



A mbcture of the preceding imidate ester (3g, 10.15mmol). methylhydrazine (0.8ml) and triethylamine 
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(3.54ml), in ethanol (30inl), was stirred at room temperature for 3h. The solvent was removed under vacuum 
and the resultant product dissolved in formic acid (98%, 3.3ml) and the solution stirred for 0.5h at room tem- 
perature and refluxed for 2h. The solution was cooled to tootn temperature, poured Into an aqueous solution 
of K2CO3 (75ml) and extracted with ethyl acetate (4 x 200ml). The combined extracts were dried (MgS04) and 
5 evaporated, and the residue chromatographed through silica gel eluting with CH2Cl2/EtOH/NH3 (40:8:1) to give 

2- components. The less polar isomer was identified as the title -lHmethvl-1.2,4-triazole (360mg). The bisoxalate 
salt was prepared; mp 135-137**C; (Found: C, 50.91; H, 5.38; N, 13.86. CieHaiNj. 0.25( ethanol) requires C, 
50.70; H, 5.47; N. 14.08%); 5 (360MHz. DjO) 2.91 (6H, s. me^\ 3.23 (2H, t. J = 7.3Hz, CHJ. 3.48 (2H, t J = 
7.3Hz, CH2), 3.95 (3H, s, Me). 4.48 (2H. s, CH2). 7.13 (1H, dd. J = 1.5 and 8.4Hz, Ar-H). 7.37 (1H. s. Ar-H). 

10 7.53 (1 H. d, J = 8.4Hz. Ar-H), 7.57 (1 H. s. Ar-H). 8.32 (1 H, s. Ar-H). 

EXAMPLE 9 

N,N-dimethyl-2-[5-(1-methyl-1 ,2,4-triazoi-3-ylmethyl)"1 H-indol-3-yHethylamine. Trishydrochloride 

IS 

The more polar isomer obtained from Example 8 Step 2 was identified as the title- triazole (180mg). The 
trishydrochloride salt was prepared, mp <40°C (hygroscopic); Found: C, 49.80, H. 6.56; N, 16.69. CieH2iNs. 
3HCI. 0.35 (EtsO) requires C, 49.91; H, 6.62; N, 16.73%); 6 (360MHz, D2O) 2.91 (6H. s, NMej); 3.23 (2H. t. J 
= 7.4Hz, CH2), 3.49 (2H. t, J - 7.4Hz. CH2), 3.95 (3H, s. Me). 4.27 (2H, s. CH2). 7.17 (1 H. dd, J = 1 .5 and 8.5Hz, 
20 Ar-H), 7.34 (1H. s. Ar-H). 7.50 (1H, d. J = 8.5Hz. Ar-H), 7.60 (1H. s, Ar-H). 8.88 (1H. s, Ar-H). 

EXAMPLE 10 

N.Nt-dimethyl-2-[5-(1.2.3-triazol-1-ylmethyl)-1H-lndol-3-yl]ethylamine. Oxalate. 

25 

1. 1-(4-nitrophen,yl)methyl-1,2,3-triazole 

4-Nitrobenzylbromide (25.4g, 0.12mol) was added to a solution of 1H-1,2,3-trlazole (8.12g, 0.12mol) and 
triethylamine (1 1 .8dg, 0.12mol) in anhydrous acetonitrile. The mixture was refluxed for 1 h. cooled to room tenv 

30 perature and the precipitated NEts. HBr filtered off. The solvent was renrwved under vacuum and the residue 
chromatographed through silica gel eluting with CH2CI2 (100) to CH2CiyMeOH (95.5) to give 2-products. The 
more polar product was identified as the titie- 1-isomer (13g, 54%); mp 1 14-1 16**C 5 (250MHz, CDCI3) 5.72 (2H, 
s, CH2), 7.38 (2H. d, J = 9Hz. Ar-H). 7.64 (1H. s. Ar-H), 7.78 (1H. s. Ar-H), 8.18 (2H. d. J = 9Hz. Ar-H). The 
less polar, minor Isomer was Identified as the 2-alkylatlon product (2.25g, 9%), mp 112-113**C, 6 (250MHz, 

35 CDQa) 5.72 (2H, s. CH2), 7.40 (2H, d. J = 9Hz, Ar-H), 7.66 (2H. s, Ar-H), 8.18 {2H, d, J = 9Hz, Ar-H). 

2. N,N-dlmethyl-2-[5-(1,2,3-triazol-1-ylmethyl)-1H-lndoi-3-yl]ethylamine. Oxalate 

1 -(4-nltrophenyt)methyl-1 ,2,3-triazole was converted into the titie- lndole using the general procedures des- 
40 cribed for example 5. The oxalate salt was prepared mp 210-212°C, (Found: C, 55.88; H, 5.75; N, 18.69. 
C15H19N5. 1.1(C2H204) O.I5H2O requires C, 55.67; H, 5.84; N, 18.87%). 8 (360MHz, D2O). 2.90 (6H. s, NMoj). 
3.22 (2H. t. J = 7.4Hz. CHj). 3.46 (2H, t. J - 7.4Hz, CH2). 5.72 (2H, s. CH2), 7.24 (1H. dd. J = 1.6 and 8.4Hz. 
Ar-H), 7.36 (1H. s, Ar-H). 7.52 (1H, d. J = 8.4Hz. Ar-H), 7.66 (1H, s, Ar-H). 7.79 (1H, s, Ar-H), 8.00 (1H, d. J = 
1Hz, Ar-H) 

45 

EXAMPLE 11 

3- (2nAnnlnoethyl)-5-(2-methyl-tetrazol-5-yl)benzo[b]thiophene. Oxalate . 
50 Step 1 

4- Bromophenylmercaptopropanone 

To a stinred solution of 4-bronDOthiophenol (5.09g, 26.9mmol) in NaOH (1 .08g. 26.9nrtmol) and water (32ml) 
55 was added chloroacetone (2.1 7ml. 27.3mnr>ol) and the mixture was stirred under nitrogen for 45mln before ext- 
racting with ether, washing with water, drying (Na2 SO4) and evaporating In vacuo, leaving 6.89g (1 00%) of the 
title compound as a white solid, 8 (CDGa) 2,27 (3H, s), 3.65 (2H, s), 7.20 (2H, d, J = 8.5Hz). 7,41 (2H, d, J = 
8.5Hz). 
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Step 2 

5-Bromo-3-methyl benzo[b)]thiophene 

5 To a gently refluxing mixture of pdyphosphoric acid (4.47g) and chlorobenzene (100ml) was added 4- 
bromophenylmercaptopropanone (2^4g, 9.14mmol ) portlonwise over 1 h and the mixture was heated at reflux 
for 8 days. AFter cooling the organic phase was decanted off and the residue was decomposed with H2O 
(-lOOmt). extracted with CH2CI2 (2 x 75ml}, dried (MgS04> and combined with the decanted organic phase. 
This was evaporated in vacuo to leave 2.096g of brown oil. Distillation on a Kugelrdhr apparatus yielded 1.83g 

10 (88%) of the title compound as a pale yellow liquid, bp 100-1 10«C/0.35mbar. S {CDCI3) 2.41 (3H, s). 7.10 (1H, 
s). 7.43 (1H, dd. J = 8.5 and 1.9Hz). 7.69 (1H, d, J = 8.5Hz). 7.64 (1H, d, J = 1.9Hz). 

Step 3 

IS 5-Cyano-3-methyl benzo[b]thiophene 

To copper (I) cyanide (0.569g, 6.35mmoi) was added 5-bromo-3-methyl benzo[b]thiophene (1.179g, 5. 
19mmol) in N-methylpyrrolidinone (10ml) and the mixture was stirred at 180-190**C for 17h. This was then par- 
titioned between ether (75ml) and ammonia solution (75ml). The ether layer was separated, washed with more 
20 ammonia solution (2 x 5Cml), dried (Na2S04) and evaporated in vacuo to leave 0.81g of an off-white solid. 
Chromatography on flash silica, eluting with 10% ethyl acetate/petroleum ether yielded 0.76g (85%) of the title 
compound as a white solid. 6 (CDCI3) 2,47 (3H, s). 7,23 (1 H, s), 7.55 (1 H, dd, J = 8,3 and 1 .5Hz). 7.93 (1 H. d, 
J = 8.4Hz), 8.03 ( 1 H, d. J = 1 .4Hz). 

25 Step 4 

3-Methyl-5-(tetrazol-5-yl>-benzo[blthiophene 

To a solution of 5-cyano-3-melhyl benzo[bJthiophene (0.1 94g, 1.12mmol) in N-methylpynrolidinone (5ml) 
30 under nitrogen was added triethylamine hydrochloride (0.231g. 1.68mmol) followed by sodium azide (0.234g. 
3.59mmol) and the mixture was extracted with ether (4 x 50ml). The combined ether extracts were dried (Mg 
SO4) and evaporated in vacuo to leave 0.78g of a white solid. This was chromatographed on flash silica, eluting 
with CH2Cl2/MeOH/NH33(aq) (40:8:1 to 30:8:1), to give 0.246g (100%) of the title product as a white solid. 8 
(DMSO) 2.46 (3H. s). 7.41 (1H. s), 7.98 (1H, d, J = 8.4Hz), 8.03 (1H, dd, J = 8.4 and 1.5Hz). 8.36 (1H, d, J = 
35 0.9Hz). m^(Cr,NH3) 215 (M-H)". 160. 

Step 5 

3-Methyl-5-(2-methyitBtrazol-5-yl)benzo[blthiophene and 3-Methyl-5-(1-nnethyltetrazol-5-yl)benzo[b]thiophe- . 
40 ne 

To a mixture of 3-Methy|.5-(tetrazol-5-yl)benzo[b]thiophene (0.241g. 1.12mmol) in acetonitrile (5ml) was 
added triethylamine (0.28ml, 2.01 mmol), then iodomethane (0.486ml, 7.81 mmol) followed by DMF (3ml) until 
a dear solution formed. The solution was stin^d ovemight under nitrogen before evaporating in vacuo and par- 

45 titloning the residue between water (50ml) and ether (25ml). The aqueous layer was separated and extracted 
with more ether (2 x 25ml), the combined ether extracts were dried (Mg SO4) and evaporated In vacuo to leave 
0,241 g of yellow solid. Chromatography on flash silica, eluting with 25-40% ethyl acetate/petroleum ether gave 
0.1 68g (65%) of the 2-lsomer of the title product as a white solid and 0.063g (24%) of the 1 -Isomer of the title 
product as a white solid. 2-tsomer S (CDCy 2.52 (3H, s), 4.42 (3H, s), 7.14 (1H. s). 7.94 (1H, d. J = 8.4Hz), 

50 8.10 (1H, dd, J = 8.4 and 1.5Hz), 8.51 (1H, s). m/r (Cr.NHs) 231 (Mt-H> M-isomer S (CDCI3) 2.50 (3H, s), 4.22 
(3H, s), 4.22 (3H, s). 7.23 (1H, s), 7.64 (1H, dd, J = 8.3 and 1.5Hz), 8.03 (1H, d, J = 8.4Hz), 8.12 (1H. d, J = 
1.6Hz). fr/z(Cr,NH3) 231 (M+H)^ 202, 172. 

Step 6 

55 

3-Cyanomethyl-5-(2-methyltetrazol-5-yl)benzo[b]thlophene 



To a refluxing mixture of 3-methyl-5-(2-methyltetrazol-5-yl) benzo[b]thiophene (0.1 62g, 0.703mmol) and 

25 




EP 0 4d7 512 A2 

benzoyl peroxide (10.6mg) in carbon tetrachloride (10ml) Irradiated with two desk lamps (2 x 60W) was added 
N-bromosuccinimide (0.1 26g, 0.707mmol) in small portions. After the addition was complete the mixture was 
heated at reflux for a further 90 min, then filtered and the filtrate was evaporated in vacuo to leave an oil/solid 
mixture. Chromatography on flash silica, eluting with dichloromethane gave 0.1 6 1g of crude 3-bromomethyl- 

5 5-(2Hmethyltetrazol-5-yl) benzo[b]thiophene as a colourless oil. 

The crude 3-bromomethyl-5-(2-nnethyl-tetrazol-5-yl) benzo[bJthiophene (0.145g) in DMSO (0.3ml) was 
added to a mbcture of sodium cyanide (29.9mg, 0.61 mmol) in DMSO (0.2ml) and the mixture was stirred at 
100*'Cfor2h. After cooling, the mbcture was poured into water (10ml) and a brown solid was filtered off, washed 
with water and dried in a vacuum pistol to leave 73.5mg. The fOtrate was extracted with dichloromethane (3 x 

10 30ml) and the combined extracts were dried (Na2S04) and evaporated in vacuo to leave 44.7mg. This was com- 
bined with the original solid and chromatographed on flash silica, eluting with 20-50% ethyl acetate/petroleum 
ether to yield 61 .5mg (38%) of the title product as a white solid. 6 (COaj) 3.99 (2H. s), 4.43 (3H, s), 7.59 (1H, 
3). 8.00 (1H. d, J = 8.5Hz), 8.19 (1H, dd, J = 8.5 and 1.5Hz), 8.47 (1H, s). 

15 Step 7 

3-(2-Aminoethyl)-S-<2-methyl-tetrazol-5-yl)benzo[b]thiophene. Oxalate. 

To a solution of 3-cyanomethyl-5-(2-methyi-tetrazol-5-yl) benzo[b]thiophene (0.434g, 1.70mmol) in THF 
20 (16ml) under nitrogen was added dropwise 1.0M borane-tetrahydrofuran complex in THF (5.10ml, S.IOmmol) 
and the mbcture was heated at reflux for 6h. After cooling in an ice-bath the mixture was quenched with 2N HOI 
(22ml) and heated to reflux for 1h. The THF was then removed in vacuo and the residue bastfied with 50% 
sodium hydroxide solution (4ml) before extracting with dichloromethane (3 x 75ml). The combined extracts were 
dried (K2CO3) and evaporated in vacuo to leave 0.45g. Chromatography on flash silica eluting with CHsCls/Me- 
25 0H/NH3(aq) (60:8:1) gave 0.383g (87%) of the title product as a white solid. The oxalate salt was prepared 
using oxalic acid in methanol/ether to give the title product oxalate as a white solid, m.p. 204-209<*C. Analysis 
found: C, 47.75; H, 4.28; N. 1 9.28%. Calcd for C12H13N5S. 1.1 C2H2O4: C, 47.59; H. 4.28; N, 1 9.54%. 6 (DMSO) 
3.17-3.21 (4H. m), 4.46 (3H, s), 7.72 (1 H. s), 8.06 (1H. dd. J = 8.4 and 1 ,4Hz). 8.52(1H, s) m/i (Cr.NHj) 260 
(M+H)*, 230. 

30 

EXAMPLE 12 

3-(2-Aminoethyl)-5-(1-methyltetrazol-5-yl) ben2o[blthiophene. Oxalate. 
35 Step 1 

3-cyanomethyl-5-(1-methyltetrazol-5-yl) benzo[b]thlophene 

Following the procedure of Example 11, Step 6, 0.666g (2.89mnrtol) 3-methyl-5-(lHmethyltetrazol-5-yl) 
40 benzo[b]thiophene was reacted with 0.51 5g (2.89mmol) of N-bronrK)succinimide and 38.1 mg of benzoyl 
peroxide in 30ml of carbon-tetrachloride. The reaction mixture was evaporated in vacuo and chromatographed 
on flash silica, eluting with 0-3% methanol/dichloromethane to give 0.532g of crude 3-bromo-5-<1-methyttet- 
razol-5-yl) benzo[b]thiophene. 

The crude 3-bromo-5-(1-methyltetrazol-5-yl) benzo[b]thiophene (0.504g) was reacted with 97.7mg 
45 (1 .99mmol) of sodium cyanide in 1 .5ml of DMSO at 1 00**C for 2h. After cooling, the reaction mbcture was poured 
into water (25ml) and extracted with dichloromethane (6 x 50ml). The combined extracts were dried (Na2S04) 
and evaporated in vacuo to leave 0.37g. Chromatography on flash silica, eluting with 30-60% ethyl acetate/pet- 
roleum ether yielded 28.0mg (4%) of the titie product. 5 (CDCU) 4.00 (2H, s), 4.23 (3H, s), 7.63 (1H, s), 7.73 
(1H, dd), 8.08 (1H, d), 8.15 (1H, d). 

60 

Step 2 

3-(2-Aminoethyl)-5-(1-methyltetrazol-5-yl) benzo[blthiophene. Oxalate. 

55 Following the procedure of Example 11, Step 7, 26.1mg (0.102mmol) of 3-cyanomethyl-&<1-methyltet- 

razol-5-yl) benzo[b]thlophene in 2ml of THF was reacted with 0.36ml (0.36nnnnol ) of 1.0M borane-tetrahydrofu- 
ran complex in THF. Chromatography on flash sOica, eluting with CH2Cl2/MeOH/NH3 3(aq) (60:8:1) gave 
17.7mg (67%) ofthe title product as a colourless oil. The oxalate salt was prepared using oxalic acid in 
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methanol/etherto give the title product oxalate as a white solid, m.p. 20&-212''C. Analysis found: C, 47.55; H, 
4.05: N. 19.65%. Calcd for C12H13N5S. 1.1 C2H2O4: C. 47.59; H. 4.28; N. 19.54%. 6 {D2O) 3.32-3.35 (2H,m). 
3.40-3.44 (2H, m), 4.22 (3H. s). 7.64 (1H. s), 7.73 (1H, d, J = 8.4Hz), 8.19 (1H, s). 8.22 (1H. d, 8,5H2). 

5 EXAMPLE 13 

3-[2-(N,N-Dimethyiamino)ethyll-5-(2-methyltetrazol-5-yl)benzo[b]thiophene. Oxalate. 

To a mixture of -(2-aminoethyl)-5-(2-methyltetrazol-5-yl) benzo[b]thiophene (0.372g, 1.43mmol) and 
10 sodium cyanoborohydride (0.136g, 2.15mmol) in methanol (3ml) and acetic acid (0.247ml, 4.30mmol) cooled 
in an ice bath was added 38% w/v fomnaldehyde solution (0.453ml, 5.74mmol) in methanol (3ml) dropwise over 
5mln and the mixture was stinred at room temperature for 3h. After this time, saturated potassium cartmnate 
solution (30ml) was added and the mixture was extracted with ethyl acetate (3 x 50ml). The combined extracts 
were evaporated in vacuo to leave 0.53g. Chromatography on flash silica, eluting with 10-30% 
15 methanol/dlchloromethane. gave 0.335g (81%) of the title product as a colourless oil. The oxalate salt was prep- 
ared using oxalic acid in methanol/ether to give the title product oxalate as a white solid, m.p. 214-21 S^'C. 
Analysis found: C, 50.58; H, 4.80; N, 18.28%. Calcd for CuHiyNgS. C2H2O4: C, 50.92; H, 5.07; N, 18.56%. 6 
(DMSO) 2.84 (6H, s), 3.30-3.42 (4H. m), 4.46 (3H, s), 7.69 (1H, s). 8.06 (1H, dd, J = 8.4 and 1.4H2), 8.20 (1H, 
d. J = 8.4Hz), 8.56 (1 H, s). m/z (Cr.NHa) 288 (M+H)+. 

20 

EXAMPLE 14 

N,N-dimethyl-2-[5-(2-methylimldazol-1-ylmethyt)-1H-indol-3-yl]ethylamineTrisoxalate 

25 1. 1-(4-nitrophenyl)methyl-2-methylimidazole 

Sodium hydride (2.45g; 61.0mmol, 60% dispersion in oil) was added to a solution of 2-nr«thyllmidazole 
(5.0g, 60.9mmol) in DMF (100ml). The mixture was stirred at room temperature for 0.25h before adding 4^nit- 
robenzyi bromide (13.2g, 61 .Ommol) and heating at 1 10°C for 2h followed by stirring at room temperature for 
30 16h. Water (200ml) and ethyl acetate (500ml) were added, the aqueous separated and extracted with ethyl ace- 
tate (2 X 500ml). The combined extracts were washed with water (3 x 250ml), dried (MgSO^ and evaporated. 
The crude product was chromatographed on silica gel eluting with CH2Cl2/MeOH (4%) to give the title-product 
(1 .58g, 10.5%); 8 (360MHz. CCX^W 2.34 (3H, s. Me); 5.16 (2H, s, CH2); 6.67 (1 H, d, J = 1.3Hz, Ar-H); 7.03 (1H, 
d, J = 1.3Hz, Ar-H); 7.19 (2H, d, J = 9.5Hz, Ar-H); 8.22 (2H, d, J = 9.5Hz, Ar-H). 

35 

2. N,N-dimethyl-2-{5-(2-methylimidazol-1-ylmethyl)-1 H-indol-3-yl)ethylamine Trisoxalate 

Prepared from the preceding 4-nitrobenzyl imidazole using the general procedure described for Example 
5. The trisoxalate salt was prepared, mp 160-163'>C (MeOH/EtsO); (Found: C, 50.57; H, 5.25; N, 10.60. 
40 C17H22N4.2.8 (C2H2O4) requires C. 50.79; H, 5.21; N, 10.48%); m/e 282 (M+); 6 (360MHz, DjO) 2.65 (3H, s. 
Me); 2.92 (6H, s, NMej); 3.25 (2H, t, J = 7.3H2, CH2); 3.50 (2H, t. J = 7.3Hz, CH2); 5.42 (2H, s, CHJ; 7.18 (1H, 
d, J = 8.4H2, Ar-H); 7.31-7.40 (2H, m, Ar-H); 7.40 (1H, s. Ar-H); 7.56 (1 H, d, J = 8.4Hz, Ar-H); 7.66 (1H, s, Ar-H). 

EXAMPLE 15 

45 

N,N-dimethyl-2-[5-imidazol-1-ylmethyl-1 H-indol-3-yllethylamine Bisoxalate 

Prepared from imidazole and 4-nttrobenzyl bromide using the procedure described for Example 5. The 
bisoxalate salt was prepared. 165-166X (MeOH/EtjO); (Found: C, 53.30; H, 5.34; N. 12.18. Ci6H3aN4. 2.05 
50 (C2H2O4) requires 0, 53.30; H, 5.36; N, 12.37%); 8 (360MHz, D2O) 2.92 (6H, s. NMez); 3.24 (2H. t, J = 7.7Hz, 
CH2); 3.48 (2H. t, J = 7.7H2. CH2); 5.50 (2H, s, CH2); 7.27 (1 H, dd, J = 1 .5 and 8.4Hz. Ar-H); 7.37 (1 H, s, Ar-H); 
7.45 (1H, s, Ar-H); 7.49 (1H, s, Ar-H); 7.56 (1H, d, J = 8.4Hz. Ar-H); 7.75 (1H, s. Ar-H); 8.78 (1H, s, Ar-H). 



55 
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EXAMPLE 16 

N,N-dimethyl-2-[5-(2-methylimidazol-1 -yl)-1 H-indol-3-yi]ethylamin9 Sesquioxalate 

5 1. 1-(4-nitrophenyl)-2-methyl imidazole 

Sodium hydride (4.87g, 122.0mmol, 60% dispersion in oil) was added to a solution of 2Hmethyl imidazole 
(lOg, 122.0mmol) in DMF (100ml) and stirred at room temperature for 0.25h. 1-Fluoro-4-nitrobenzene (17.18g, 
122.0mmol) was added to the reaction mixture and stirred at room temperature for 1 6h. Water (1 50ml) and ethyl 
10 acetate (250ml) were added, the aqueous separated and extracted with ethyl acetate (3 x 150ml). The com- 
bined extracts were washed with water (3x1 50ml). dried (Na2S04) and evaporated to give the desired product 
(11. 5g. 47%); 5 (360MHz, CDCI3) 2.24 (3H, s. Me); 7.06 (1H, d. J = 1.5Hz, Ar-H); 7.10 (1H, d, J = 1.5Hz, Ar-H); 
7.50 (2H. d. J = 9.5Hz. Ar-H); 8.38 (2H, d, J = 9.5Hz, Ar-H). 

15 2. N,N-dlmethyl-245-(2-methylimidazol-1 -yl)-1 H-indol-3-yllethylamlne Sesquioxalate 

Prepared from the preceding 4-nitrophenyl imidazole using the procedure described for Example 5. The 
sesquioxalate salt was prepared, mp 185-186''C (iPA/MeOH); (Found: C. 56.17; H. 5.99; N. 13.46. 
C16H20K4.I.55 (C2H2O4). 0.1 EtOH requires C. 56.19; H. 5.79; N. 13.58%); 6 (360MHz. D2O) 2.55 (3H, s. Me); 
20 2.93 (6H. s. NMeJ; 3^6 (2H. t, J = 7.4Hz. CHJ; 3.51 (2H. t, J = 7.4Hz, CH2); 7.30 (1H. dd. J = 2.0 and 8.7Hz. 
Ar-H); 7.48 (1H, d, J : 2.1Hz, Ar-H); 7.51-7.53 (2H, m. Ar-H); 7.70 (1H. d. J = 8.7Hz. Ar-H); 7.79 (1H. d. J = 
2.0Hz, Ar-H). 

EXAMPLE 17 

25 

N,N-dimethyl-2-[5-(1,2,4-triazol-1ylmethyl)-1H-lndol-3-yllethylamlne. Succinate. Procedure B 

A solution of 1-(4-hydrazlnophenyl)methyl- 1,2.4-triazole dihydrochloride (2g. 7.6mmol. Example 5 step 3) 
and 4-N,N-dimethy1aminobutanal dimethylacetal (1.8g, 11.2mmol) in 4% aqueous sulphuric acid (70ml) was 

30 heated at reflux for 2h. After the reaction mixture was cooled to room temperature, ethyl acetate (200ml) was 
added and the aqueous basrfted with K2CO3. The aqueous was separated and extracted further with ethyl ace- 
tate (2 X 150ml). The combined organics were dried (Na2S04) and evaporated, and the residue 
chromatographed on silica gel eluting with CH2Cl2/EtOH/NH3 (30:8:1) to give the title-triazole (BlOmg, 30%). 
The succinate salt was prepared by addition of a solution of succinic add (0.27g, 2.3mmol) In methanol (3ml) 

35 to a solution of the triazole (0.61 g, 2.3mmol) in methanol (5ml). The solvent was removed under vacuum and 
the resultant product recrystallised from isopropylalcohol. mp 118-120"C; (Found: C, 58.76; H. 6.27; N. 17.79 
C15H19N3.C4H6O4 requires C, 58.90; H. 6.50; N, 18.08%). 

EXAMPLE 18 

40 

N,N-drmethyl-2-(5-(1,2,4-triazol-1-ylmethyl)-1H-indol-3-yllethylamine. Benzoate 

The benzoate salt of N.N-dimethyl-2-[5-(1,2.4-triazol-1-ylmethyl)-1H-lndol-3-yllethylamine was prepared 
by addition of a solution of benzoic acid in diethyl ether to a solutbn of the free base in ethanol/diethyl ether 
45 (1 :4). The precipitated salt was recrystallised from ethanol. mp 178-180*C; (Found: C. 67.28; H. 6.55; N. 17.66. 
Ci5Hi9N3.CeH5C022H requires C, 67.50; H, 6.44; N. 17.89%); ^H NMR (360MHz. DjO) 5 2.92 (6H, s, NMOa); 
3.22 (2H, t, J = 7.3Hz, CH2); 3.46 (2H, t, J = 7.3Hz, CHj); 5.52 (2H, s. CH2); 7.22 (1H. dd, J = 1.8 and 8.4Hz, 
Ar-H); 7.36 (1H. s, Ar-H); 7.44-7.58 (4H, m, Ar-H); 7.65 (1H, s. Ar-H); 7.87-7.91 (2H. m. Ar-H); 8.06 (IN, s, Ar-H); 
8.54 (1H, s.Ar-H), 

50 

EXAMPLE 19 

N,N-dimethyl-2-[5-(2-ethyltetrazol-5-ylmethyl)-1H-indol-3-yllethylamine. Oxalate 

55 Prepared as described for Example 3. using ethyl iodide. The oxalate salt was prepared, mp 140-142''C; 

(Found: C, 55.71; H, 6.26; N, 21.35. Ci6H22Ne.C2H204 requires C. 55.66; H, 6.23; N. 21.64%); ^H NMR 
(360MHz. D2O) S 1.54 (3H. t, J = 7.4Hz, CH3); 2.91 (6H, a, NMoj); 3.21 (2H, t. J = 7.4H2. CH2); 3.47 (2H. t, J 
= 7.4Hz. CH2); 4.34 (2H. s. CH2); 4.64 (2H. q, J = 7.4Hz. CH2CH3); 7.17 (1H, dd, J = 1.5 and 8.4Hz. Ar-H); 7.33 
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(1H, s, Ar-H); 7.48 (1H, d, J = 8.4Hz. Ar-H); 7.59 (1H. s, Ar-H). 
EXAMPLE 20 

5 N.N-dimethyt-2-[5-(1-ethyltetrazol-5-ylmethyl)-1 H-indol-3-yl]ethylamine. Oxalate 

Prepared using the procedure described for Example 4, using ethyl iodide. The oxalate salt was prepared, 
mp 179°C (MeOH/EtaO); (Found: C, 55.59; H, 6.23; N. 21.49. CiftH22Ne.C2H206 requires C, 55.66; H, 6.23; N. 
21.64%); iH NMR (360MHz. D2O) 5 1.32 (3H, t, J = 7.4Hz. CH3); 2.90 (6H. s, NMeJ; 3.21 (2H. t, J = 7.4Ha 
10 CH2); 3.46 (2H, t. J = 7.4Hz, CHj); 4.38 (2H, q. J = 7.4Hz, CHJ; 4.47 (2H. s, CHz); 7.14 (IH. dd, J = 1 .5 and 
8.4Hz. Ar-H); 7.35 (1 H, s. Ar-H); 7.50 (1 H, d, J = 8.4Hz, Ar-H); 7.53 (1 H, s, Ar-H). 

EXAMPLE 21 

15 N,N-Dimethyl-2-[5-(1 ,2,4-triazol-1-yl)-1 H-lndol-3-yllethylam!ne. Bisoxalate 

Prepared as described for Example 16 from 1 ,2,4-triazole sodium derivative and 1-ftuoro-4-nitrobenzene. 
The bisoxalate salt was prepared, mp 21 OX (MeOH/EtaO); (Found: C, 50.11; H, 4.78; N, 16.35. C14H17N5. 1.9 
(C2H2O4) requires C. 50.14; H, 4.92; N, 16.43%); ^H NMR (360MHz. D2O) 6 2.92 (6H, s, NMoz); 3.25 (2H. t. J 
20 = 7.4H2, CH2); 3.50 (2H, t. J = 7.4Hz. CH2); 7.44 (IN. s, Ar-H); 7.47 (IH. dd. J = 2.0 and 8.7Hz. Ar-H); 7.63 
(1 H, d. J = 8.7Hz. Ar-H); 7.88 (1 H, d, J = 2.0Hz. Ar-H); 8.36 (1 H. s. Ar-H); 9.05 (1 H, s. Ar-H). 

EXAMPLE 22 

25 4-[5-(2-M ethyl imida20l-1-yl)-1 H-indol-3-yl]-N-methylpiperidine. Bisoxalate sesquihydrate 

A solution of N-methyt-4-(fbrmylmethyl)piperidine (0.25g, 1 .8mmol) and 4-(2-methylimldazolyl)phenyt hyd- 
razine hydrochloride (0.48g, Zimmol) In 4% H2SO4 (25ml) was heated at reflux for 1 6h. The mixture was cooled 
to room temperature, basified with K2CO3 solution and extracted with CH2CI2 (3 x 75ml). The combined extracts 
30 were dried (Na2S04) and evaporated and the residue purified by chromatography on silica-gel eluting with 
CH2Cl2/EtOH/NH3 (60:8:1) to give the title-compound (0.1 2g). The bisoxalate sesquihydrate salt was prepared, 
mp 65-70<»C (hygroscopic); (Found: C. 52.97; H. 5.51; N, 1 1.07. CieH22N4.2(C2H204). I.5H2O requires C, 52.69; 

H, 5.83; N, 11.17%); iH NMR (360MHz, DjO) 5 1.96-2.08 (2H. m. CH2): 2.31-2.40 (2H, m, CH2); 2.56 (3H, s. 
CH3); 2.95 (3H, s, CH3); 3.20-3.27 (3H, m, CH and CH2); 3.64-3.68 (2H. m. CH2); 7.28 (1 H. dd, J = 2 and 8.7Hz. 

35 Ar-H); 7.44 (1 H, s. Ar-H); 7.48 (1 H, d. J = 2Hz, Ar-H); 7.63 (1 H. d. J = 2Hz. Ar-H); 7.69 (1 H, d, J = 8.7Hz, Ar-H); 
7.81 (IH.d. J = 2Hz,Ar-H). 

EXAMPLE 23 

40 4-(5-(1,2,4-Triazol-1-ylmethyl)-1 H-indol-3-yll-N-methylpiperidine. Oxalate 

A solution of N-methyl-4-(formylmethyl)piperidine (0.1g. 0.71mnK)l) and 4-(1.2.4-triazolylmethyl)phenyl 
hydrazine dihydrochlortde (0.1 85g, 0.71 mmol) in 4% H2SO4 was heated at reflux for 2h. The mixture was cooled 
to room temperature, basified with K2CO3 solution and extracted with CH2CI2 (2 x 100ml). The crude product 
was chromatographed on silica-gel eluting with CH2Cl2/EtOH/NH3 (40:8:1) to give the title-compound (60mg). 
The oxalate salt was prepared, mp 218-220°C; (Found: C. 58.61; H. 6.03; N. 17.94. C17H21N5.I.Q2 (C2H2O4) 
requires C, 58.96; H, 6.38; N, 17.56%); ^H NMR (360MHz, P2O) 8 1.88-2.02 (2H, m, CHj); 2.20-2.34 (2H, m, 
CH2); 2.92 (3H. 8, CH3); 3.10-3.24 (3H, m. CH and CH2); 3.60-3.64 (2H. m, CH2); 5.51 {2H, s, CH2); 7.21 (IH, 
dd, J = 1.5 and 8.4Hz, Ar-H); 7.26 (1H, s, Ar-H); 7.51 (IH, d, J = 8.4Hz. Ar-H); 7.69 (IH, s, Ar-H); 8.05 (IH, s, 
Ar-H); 8.55 (1H,s, Ar-H). 

EXAMPLE 24 

1H-4-[5-(2-Methylimidazol-1-yl)-1H-indol-3-yl)-piperidine Bisoxalate dihydrate 
55 

I. 4-[5-(2-Methyllm[dazol-1-yl)-1H-lndol-3-yll-N-benzylplperine 



Prepared from N-benzyl-4-(fbnfnylmethyl)piperidine using the procedure described for Example 22; ^H 
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NMR (360MHz. CDCI3) 6 1.80-1.94 (2H, m. CH2); 1.98-2.06 (2H, m. CH2); 2.14-2.24 (2H. m. CH2); 2.33 (3H, 
s. CH3); 2.76-2.85 (1H. m, CH): 3.02-3.08 {2H. m, CHa); 3.60 (2H, s. CHJ; 7.03-7.10 (4H, m, Ar-H); 7.26-7.38 
(5H, m, Ar-H); 7.41 (1H, d. J 8.5Hz. Ar-H); 7.52 (1H. d, J = 1.8Hz, Ar-H); 8.30 (1H, br s, NH). 

5 2. 1H-4-[5-(2-Methylimidazol-1-yl)-1H-indol-3-yl]piperidine. Bisoxalate dihydrate 

To a solution of ammonium fomiate (0.32g, 5.07 mmol) and 4-[5-(2-nr^thylimidazol-1-yl)-1H-indol-3-y1]-N- 
benzylpiperidine (0.4g. I.OSmmol). in methanol (40ml) was added Pd/C (10%; 0.4g) and the mbcture stinred at 
60°C for 3h. The catalyst was removed by filtration through celite and the solvent removed under vacuum. The 

10 residue was taken up into H2O (30ml), basified with NH3 solution and extracted with ethyl acetate (3 x 100ml). 
The combined extracts were dried (Na2S04) and evaporated and the residue chromatographed through silica- 
gel eluting with CHzCls/MeOH/NHa (30:8:1) to give the desired plperldine (0.2g). The bisoxalate dihydrate salt 
was prepared, mp SOX (hygroscopic); (Found: C, 50.53; H, 5.54; N, 10.87. Ci7H2oN4.2(C2H204).2.2H20 
requires C. 50.43; H, 5.72; N, 11.20%); m NMR (360MHz, PzO) 6 1.91-2.03 (2H, m, CH2); 2.30-2.34 (2H, m, 

15 CH2); 2.55 (3H. s, CH3); 3.19-3.36 (3H, m, CH and CH2): 3.55-3.62 (2H. m. CH2); 7.28 (1H, dd, J = 1.2 and 
8.6Hz, Ar-H); 7.44 (1H, s. Ar-H); 7.47 (1H, d, J = 2.0Hz. Ar-H); 7.52 (1H, d, J = 2.0Hz. Ar-H); 7.69 (1H, d, J = 
8.6Hz. Ar-H); 7.82 (1 H. d. J = 1 .2Hz. Ar-H). 

EXAMPLE 25 

20 

1H-4-[5-(1.2.4-Triazol-1-ylmethyl)-1H-lndol-3-yl]piperidine. Oxalate 

Prepared from N-benzyl-4-(formy!methyl)piperidine and 4-(1 ,2,4-triazolylmethyl)phenyl hydrazine dihyd- 
rochloride using the procedures described for Examples 23 and 24. The oxalate salt was prepared, mp 272''C: 
25 (Found: C, 58.27; H. 5.56; N. 18.79. C16H19N5.C2H2O4 requires C, 58.21; H. 5.70; N, 18.86%); NMR 
(360MHz, D2O) 5 1.86-1.98 (2H, m. CH2); 2.24-2.28 (2H. m. CHj); 3.15-3.36 (3H. m. CH and CH2); 3.52-3.56 
(2H. m. CH2); 5.51 (2H, s, CH2); 7.21 (1H, dd. J = 1.6 and 8.5Hz, Ar-H); 7.27 (1H. s, Ar-H); 7.52 (1H, d. J = 
8.5H2, Ar-H); 7.70 (1H, d, J = 1.6Hz, Ar-H); 8,09 (1H, s, Ar-H); 8.60 (1H, s, Ar-H), 

30 EXAMPLE 26 

1H-3-[5-(2-Methylimidazol-1-yl)-1 H-indol-3-yl]-pyrrolidine, Bisoxalate 

1, 3-[5-(2-Methyllmldazol-1-yl)-1 H-lndol-3-yll-N-benzylpyrrolldlne 

35 

Prepared from N-benzyl-3- (fomnylmethyljpyrrolidine and 4-(2-methylimidazolyl) phenyl hydrazine hyd- 
rochloride as described for Example 22; ^H NMR (360MHz. CDOa) 5 1.98-2.06 (1 H. m. CH of CH2); 2.34 (3H. 
s. CH3); Z34-2.44 (2H, m, 2 of CH of CHj); 2.71 (1H, I, J = 7.4 Hz, CH of CH2); 2.80 (1H, t, J = 6.9Hz. CH of 
CH2); 3.05 (1H. t, J = 8.7Hz, CH of CH2) 3.61-3.73 (1H, m, CH); 3.72 (2H. ABq, J = 13Hz, CH2); 6.95-7.14 (4H. 
40 m. Ar-H); 722-7.41 (5H, m, Ar-H); 7.40 (1H, d, J = 8,5Hz. Ar-H); 7.66 (IN, s, Ar-H); 8.30 (1H. br s NH). 

2. 1H-3-[5-(2-Methylimldazol-1-yl)-1H-indol-3-yl)pyrrDlidine. Bisoxalate 

Prepared from the preceding N-benzylpynrdidine using the procedure described for Example 24. The 
45 bisoxalate salt was prepared, mp 210-21 d'^C (methanol/ether); (Found: C, 53.93; H, 5.22; N, 12.50. 
Ci6Hi8N4.2(C2H204) requires C, 53.81; H. 4.97; N. 12.55%); <H NMR (360MHz. D2O) 6 2,91-2.30 (1H. m, CH 
of CH2); 2.55 (3H, s, CH3); 2.55-2.60 (1H, m, CH of CH2); 3.35-3.64 (3H, m, CH and CH2); 3.80-3.90 (2H, m, 
CH2); 7.30 (1H, dd. J = 2 and 8.6Hz, Ar-H); 7.47 (1H, d, J - 2Hz. Ar-H); 7.50 (1H, s. Ar-H); (7.53 (1H. d, J = 
2Hz. Ar-H); 7.70 (1H, d, J = 8,6Hz, Ar-H); 7.80 (1H, d. J = 2Hz. Ar-H). 

50 

EXAMPLE 27 

N-Methyl-3-[5-(2-methylimidazol-1-yl)-1 H-indol-3-yl]pyrrolldine, Bisoxalate 

55 To a cooled (O^'C). stirred mixture of 1H-3-[5-(2-methytimidazol-1-yl)-1H-indot-3-yl]pyrrolidlne (0.12g. 

0.45mnrx)l), acetic acid (0.136g. 2.3mmol) and NaCNBHa (71mg, l.lmnnol). In methanol (15ml), was added 
dropwise a solution of formaldehyde (89mg of a 38% w/w solution in H20. 1.1 mmol) in methanol (10ml). The 
mixture was stirred at 0°C for 0.1 h before wamning to room temperature and stirring for 1 .5h. Saturated K2C03 
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solution (10ml) was added and the solvent removed under vacuum. The residue was extracted with ethyl ace- 
tate (3 X 100ml) and the combined extracts dried (Na2S04) and evaporated. The crude product was 
chromatographed on silica-gel eluting with CH2Cl2/MeOH/NH3 (60:8:1) to give the title product (0.1g). The 
bisoxalate salt was prepared, mp 191-1 94°C (MeOH/EtzO); (Found: C, 54,39; H, 5.30; N, 11.87. 
5 Ci7H2oN4.2(C2H204).0.2H20 requires C. 54.36; H. 5.30; N, 12.07%); NMR (360MHz, D2O) 5 2.25-2,45 (1 H, 
m, CH of CH2); 2.55 (3H, s. Me); 2.62-2.75 (1 H. m, CH of CH2); 3.02 and 3.03 (total 3H, s. Me); 3.23-3,45 (2H, 
m. CH2); 3.60-3.68. 3.77-4.1 and 4.1 2-4.1 5 (total 3H, each m, CH and CHj); 7.30 (1H, d, J = 8.9Hz. Ar-H); 7.48 
(1H, d, J = 2.2Hz, Ar-H); 7.52 (1H, s, Ar-H); 7.53 (1H, d, J = 2.2Hz, Ar-H): 7.70 (1H, d, J = 8.9Hz, Ar-H); 7.78 
(1H.s,Ar-H). 

10 

EXAMPLE 28 

1H-4^[5-lmldazol-1-yl-1H-indol-3-yl]piperidine. Bisoxalate 

15 Prepared from N-benzyl-4-(formylmethyl)piperldine and 4-(imldazolyt)phenyl hydrazine hydrochloride 
using the procedures described for Examples 22 and 24. The bisoxalate salt was prepared, mp 155-157*^0; 
(Found: C. 54.32; H, 5.50; N, 11.66. Ci6Hi8N4.2{C2H2O4).0.3(Et2O) requires C, 54.33; H, 5.38; N, 11.96%); iH 
NMR (360MHz, D2O) 6 1 .90-2.04 (2H, m, CH2); 2.32 (2H, br d. J = 13Hz, CH2); 3.20-3.32 (3H, m, CH and CH2); 
3.55-3.60 (2H, m. CHj); 7.41-7.44 (2H. m, Ar-H); 7.64 (IN. s. Ar-H); 7.68 (IH. d. J = 8.7Hz. Ar-H); 7.85 (IH, s. 

20 Ar-H); 7.92 (IH, d. J = 2Hz, Ar-H); 9.06 (IH, s, Ar-H). 

EXAMPLE 29 

1 H-4-[5-(1 .2,3-Triazol-1 -yl)-1 H-indol-3-yllpiperidine, Hemioxalate 

25 

Prepared from N-benzyl-4-(fonmy1methyl)piperidine and 4-(1,2,3-triazolyl)phenyl hydrazine hydrochloride 
using the procedures described for Examples 22 and 24. The hemioxalate salt was prepared, mp 278*'C 
(MeOH/EtzO); (Found: C, 61.84; H, 6.10; N. 22,21. Ci5Hi7N5.0.5(C2H2O4) requires C, 61.53; H, 5.81; N, 
22.42%); IH NMR (360MHz. De-DMSO) 8 1.66-1.82 (2H. m. CH2); 1.98-2.06 (2H. m, CH2); 2.83-2.89 (2H, m, 
30 CH2); 2.98-3.08 (1 H, m. CH); 3.21 (2H, br d, J = 12.5Hz. CH2); 7.28 (1 H, s, Ar-H); 7.51-7,56 (2H, m, Ar-H); 7.93 
(IH, s. Ar-H); 8.05 (IH, s, Ar-H); 8.73 (IH, s, Ar-H). 

EXAMPLE 30 

35 N-Methyl-4-[5-imidazol-1-yl-1 H-indol-3-yl]piperidine. Sesquioxalate 

Prepared from N-methyl-4-(formytmethy1)piperldlne and 4-(lmldazolyl)phenyt hydrazine hydrochloride as 
described for Example 22. The sesquioxalate salt was prepared, mp 21 7''C; (Found: C, 57.41 ; H, 5.83; N. 1 3.30. 
C17H20N4. 1.5(C2H2O4).0.14(CH3OH) requires C. 57.61; H. 5.66; N, 13.34%); iH NMR (360MHz, D2O) 6 1.94- 
40 2.06 (2H. m, CH2); 2.34-2.38 (2H. m, CH2); 2.94 (3H. s. CH3); 3.20-3.27 (3H, m, CH and CHj); 3.63-3.67 (2H, 
m. CH2); 7.40-7.43 (2H. m, Ar-H); 7.64 (IH, s, Ar-H); 7.68 (IH, d. J = 8.7Hz, Ar-H); 7.84 (IH, s. Ar-H); 7.90 
(IH. d, J = 1.3Hz, Ar-H); 9.07 (IH. s, Ar-H). 

EXAMPLE 31 

45 

N-Methyl-4-[5-(1 .2,3-triazol-1-yl)-1 H-indol-3-yl]piperidine. Hemioxalate 

Prepared from N-methyl-4-(fonmylmethyl)piperidine and 4-(1.2,3-triazolyl)phenyi hydrazine hydrochloride 
as described for Example 22. The hemioxalate salt was prepared, mp 251-254''C (MeOH/Et20); (Found: C, 
50 62.21; H. 6.49; N, 21.21. Ci6Hi9N5.0.5(C2H2O4).0.1H2O requires C, 62.22; H, 6.20; N, 21.34%); ^H NMR 
(360MHz, D2O) 6 1.69-2.01 (2H, m, CH2); 2.25-2.31 (2H, m, CHj); 2.94 (3H. s. CH3); 3.04-3.20 (3H, m, CH and 
CH2); 3.61-3.65 (2H, m, CHj); 7.32 (IH, s. Ar-H); 7.44 (IH. dd, J = 1.9 and 8.7Hz, Ar-H); 7.58 (IH, d, J = 8.7Hz. 
Ar-H); 7.86 (IH. d. J = 1.8Hz. Ar-H); 7.94 (IH, s, Ar-H); 8.29 (IH, s, Ar-H). 

55 
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EXAMPLE 32 

N-Methyl-3H[5-(1,2.3-triazol-1-yl)-1H-mdol-3-yl]pynrolidine. Oxalate 

5 Prepared from N-benzyl-3-(fomnyImethyl)pyrrolidine and 4-(1,2,3-triazolyl)phenyl hydrazine hydrochloride 
as described for Examples 26 and 27. The oxalate salt was prepared, mp 154-156'*C (MeOH/Et20); (Found: 
C. 57.06; H, 5.39; N, 19.43. C16H17IM5.C2H2O4 requires C. 57.14; H, 5.36; N. 19.60%); 1H NMR (360MHz, DjO) 
82.23-2.38 (1H, m, CH of CHj); 2.55-2.69 (1H, m, CH of CHj); 3.01 (3H. s, Me); 3.13-3.42 and 3.55-3.60 (total 
2H. each m, CH2); 3.70-4.09 (3H, m. CH and CH2); 7.39 (1H, d. J = a7Hz. Ar-H); 7.42-7.46 (1 H. m, Ar-H); 7.58 

10 (1H, d. J = 8.7H2. Ar-H); 7.62 (1H, s, Ar-H); 7.93 (1 H. s. Ar-H); 8.30 (1H, s. Ar-H). 

EXAMPLE 33 

N-Methyl-3-[5-(2-methylimidazol-1-ylmethyl)-1H-indol-3-yl]pyrrolidine. BIsoxalate 

15 

Prepared from N-benzyl-3-(fonmylmethyl)pynolidlne and 4-(2-(methyl)lmidazol-1-ylmothyl)phenyl hyd- 
razine hydrochloride as described for Examples 26 and 27. The bisoxalate salt was prepared, mp 152-153^0; 
(Found: C, 55.41; H. 5.51; N. 11.61. Ci8H22N4.2(C2H204) requires C, 55.69; H, 5.52; N, 11.81%); NMR 
(360MHz, D2O) 6^22-^46 (1H, m, CH of CHj); 2.58-2.76 (1H, m, CH of CH2); 2.65 (3H, s, Me); 3.02 and 3.03 
20 (total 3H, s, Me); 3.21-3.44, 3.60-3.67. 3.75-3.95 and 4.09-4.14 (total 5H, each m, CH and 2 of CH2); 5.42 (2H. 
s, CH2); 7.17-7.19 (1H, m, Ar-H); 7.32 (2H, s. Ar-H); 7.39 (1H, d. J = 8.4Hz. Ar-H); 7.56 (1H. d, J = 8.4Hz, Ar-H); 
7.67 (1H. s,Ar-H). 

EXAMPLE 34 

25 

N-Methyl-3-I5-imidazol-1-yl-1 H-indol-3-yllpyrrolidine. Bisoxalate 

Prepared from N-benzyl-3-(fonmylmethyl)pyrrolidine and 4-(imidazolyl)phenyl hydrazine hydrochloride 
using the procedures described for Examples 26 and 27. The bisoxalate salt was prepared, mp 173-175<'C 
30 (MeOH/EtaO); (Found: C, 53.94; H. 5.07; N, 12.51 .C,6HibN4.2(C2H204) requires C, 53.81; H, 4.97; N. 12.55%); 
NMR (360MHz. D2O) d 2.26-2.45 and 2.60-2.78 (each 1H. each m. CH2), 3.02 and 3.03 (total 3H. each s, 
Me), 3.23-3.45, 3.61-3.66, 3.78-3.95 and 4.1 1-4.16 (total 5H, each m, 2 of CH2 and CH). 7.42 and 7.45 (total 
1H. each s. Ar-H). 7.49 (1H. d. J = 9.2Hz. Ar-H), 7.65 (1H. s. Ar-H), 7.69 (1H. d. J = 9.2Hz. Ar-H). 7.86-7.89 
(2H, m. Ar-H). 9.09 (1H, s. Ar-H). 

35 

EXAMPLE 35 

N-Methyl-3-[5-(1 ,2.4-triazol-1 -ylmethyl)-1 H-indol-3-yl] pyrrolidine. Sesqutoxalate, Hemihydrate 

40 Prepared from N-ben2yl-3-(f6mfiylnnethyt)pynrolidine and 4-(1.2,4-triazolylmethy1)phenyl hydrazine dihyd- 
rochloride as described for Examples 26 and 27. The sesquioxalate hemihydrate salt was prepared, mp 59- 
6rC (isopropyl alcohol/E^O); (Found: C. 55.10; H. 5.79; N. 16.99. Ci6Hi»N5.1.3(C2H2O4).0.4H2O requires C. 
55.08; H. 5.57; N. 17.27%); 1H NMR (360MHz. D2O) 6 2.20-2.42 and 2.54-2.72 (each 1H. each m, CH2). 3.00 
and 3.02 (total 3H. each s. Me), 3.16-3.42, 3.56-3.62, 3.72-3.76, 3.82-3.94 and 3.98-4.10 (total 5H, each m, 2 

45 of CH2 and CH). 5.52 (2H, s, CH2). 7.22 and 7.24 (total 1 H, each s, Ar-H), 7.34 (1 H, d, J = 8.6Hz, Ar-H), 7.52 
(1H. d. J = 8.6Hz. Ar-H). 7.66 (1H. s, Ar-H). 8.06 (1H. s, Ar-H), 8.58 (1H, s. Ar-H). 

EXAMPLE 36 

so N-Methyl-3-t5-imidazol-1-ylmethyl-1H-indol-3-yllpyrTDlldlne. Oxalate. Hemihydrate 

Prepared from N-benzyl-3-(formylmethyl)pyrrolidine and 4-(tmidazo!-1-yimethyl)phenyl hydrazine hyd- 
rochloride as described for Examples 26 and 27. The oxalate hemihydrate salt was prepared, mp 101- 104''C 
(isopropyl alcohcl/EtO); (Found: C, 59.51; H, 6.35; N, 14.54. C17H20N4.C2H2O4.O.6H2O. 0. 1 (PrOH) requires 
55 C. 59.86; H, 6.25; N. 14.47%); iH NMR (360MHz, D2O) 5 2.26-2.42 (1H. m, CH of CH2). 2.60-2,74 (1H, m. CH 
of CH2). 3.03 (3H, s. Me). 3.16-4.12 (5H, br m. 2 of CH2 and CH). 5.45 (3H, s. Me), 7.27 (1H, dd. J = 1.6 and 
8.5Hz. Ar-H). 7.31 (1H, s, Ar-H). 7.38-7.40 (2H. m. Ar-H). 7.58 (1 H, d. J = 8.5Hz, Ar-H), 7.70 (1H, s, Ar-H), 8.39 
(1H. s,Ar-H). 
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EXAMPLE 37 



N,NKiimethyl-2-(5-(2-aminoirnidazol-1-yl)-1H-indol-3-yl]ethylamine. Bisoxalate 

5 Prepared from 2-aminoimidazole and 4-t1uoro nitrobenzene as described for Example 1 6. To prevent reac- 

tion of the aminoimidazole with sodium nitrite under the diazotization conditions the amino was protected as 
the acetamide with AC2O/ACOH prior to hydroge nation and hydrazine fonmation. Fischer reaction of 4-[2- 
(methylcarbonylamino)imidazol-1-yl]phenyt hydrazine with N,N-dimethylaminobutanal dimethylacetal gave the 
title- product The bisoxalate salt was prepared, mp 199-200°C (MeOH/Et20); (Found: C, 50.35; H, 5.06; N, 

10 15.05. Ci6Hi9N6.2.1(C2H204) requires C. 50.31; H. 5.10; N. 15.28%); NMR (360MHz. D2O) 8 2.91 (6H. s, 
N(Me>2), 3.27 (2H. t, J = 7.4Hz. CHj), 3.50 (2H, t. J = 7.4Hz, CH2). 6.97 (2H. s, Ar-H), 7.29 (1H. dd, J = 1.8 and 
8.7Hz. Ar-H). 7.48 (1H. s. Ar-H). 7.67 (1H. d. J = 8.7Hz. Ar-H). 7.78 (1H. d, J = 1.8Hz, Ar-H). 

EXAMPLE 38 

IS 

N,N-Pimethyl-2-[5-(2-aminoimidazol-1-ylmethyl)-1H-indol-3-yl]ethylamine. Sesquioxalate 
1. 4-Cyanophenylhydrazine. Hydrochloride 

20 To a cooled (-15^0) and stirred suspension of 4-aminobenzonitrile (50g, 423mmol) in concentrated hyd- 
rochloric acid (550ml) was added dropwise a solution of sodium nitrite (31 .5g, 457mmol) in water (200ml) at 
such a rate as to maintain the temperature below -10°C. After the addition was finished, the reaction mixture 
was quickly filtered to remove solids and the filtrate was added portion wise to a cooled (-20°C) and stirred sol- 
ution of tin (II) chloride dihydrate (477g. 2.1mmot) in concentrated hydrochloric acid (370ml) at such a rate as 

25 to maintain the temperature below -10°C. After further 15 minutes at -1 0 to 0*^0, the white precipitate was col- 
lected by filtration, washed with diethyl ether (4 x 250ml) and dried to give 56g (78%) ofthe title compound : mp 
235-237*0 (ethanol-water 1:1); ^H NMR (250MHz. DMSOde) 8 10.50 (3H. br s. -NTHg), 9.10 (1H, br s. -NH-), 
7.71 (2H, d, J = 8.8Hz, Ar-H), 7.03 (2H, d, J = 8.8Hz, Ar-H); m/z (CI) 132 (M*-1), 

30 2. 2-{5-Cyano-1 H-lndol-3-yl]ethylamine. Hydrochloride 

To a stirred suspension of 4-cyanoph6nylhydrazine (50g) in a mixture of ethanol and water (5:1; 21) was 
added 4-chtorobutanat dimethylacetal (45g) and the resulting mixture was refluxed for 18 hours. Solvents were 
removed under vacuum and the residue was azeotroped with toluene to give a brown solid. Crystallisation of 
35 this cmde material from methanol (1 50ml) gave 23g (35%) of the title compound as a yellow solid; mp 270- 
274'»C: 1H NMR (250MHz, DMSO-de) 6 11.60 (1H. br s. indole N-H), 8.17 (1H. d, J = 1.1Hz. Ar-H). 7.97 (3H. 
br s, -N^a), 7.54 (1 H, d, J = 8.5Hz. Ar-H), 7.46 (1 H, s, Ar-H), 7.44 (1 H, dd, J = 8.5 and 1.1 Hz, Ar-H). 3.05 (4H. 
br 3. -CH^HjN-); m/z (CI) 184 (M*-1). 

40 3. N-tert-Butyloxycarbonyl-2-[5-cyano-1 H-indol-3-yllethyl amine . 

The title compound was prepared in 58% yield from the preceding tryptamlne using the conditions des- 
cribed for Example 1 (Step 4); white solid; mp 132-134''C (hexane-ethyl acetate); ^H NMR (250MHz, CDCI3) 5 
8.42 (1H. br s. indole N-H), 7.93 (1H. s, Ar-H), 7.41 (2H, s, Ar-H), 7.12 (IN, d, J = 2.2Hz. Ar-H). 4.71 (1H, br 
45 s, -NH-), 3.44 (2H. q, J = 6.9Hz, -CH^NH-), 2.94 (2H, t. J = 6.9Hz, Ar-CH^). 1.45 (9H. s. t-Bu); nVz (CI) 286 
(M*+1). 

4. N-tert-Butyloxycarbonyl-2-[5-aminomethyl-1H-indol-3-yl]ethylamine . 

50 A solution ofthe product from the previous step (11. 3g) in a mixture of absolute ethanol (750ml) and 
chloroform (22ml) was hydrogenated at 50 psi over platinum (IV) oxide (1g) for 28 hours. The catalyst was 
removed by filtration and solvents were removed under vacuum. Flash chromatography of the residue (silica 
gel. dichloromethane-methanol-ammonia 90:10:1) gave 9.5g (82%) of the title compound as a white solid; mp 
147-149°C; iH NMR (360MHz, CDCI3) 6 8.04 (1H, br s, indole N-H), 7.52 (1H. s, Ar-H). 7.33 (1H, d, J = 8.4Hz. 

55 Ar-H). 7.16 (1H. d, J = 8.4Hz, Ar-H). 7.03 (1H, s, Ar-H), 4.61 (1H. br s, -NHBOC). 3.96 (2H, s. Ar-CH^NHz). 
3.45 (2H. br q. -CHjNHBOC). 2.95 (2H. t, J = 6.8Hz. Ar-CHr), 1 43 (9H, s, t-Bu); m/z (CI) 288 (M^-1). 
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5. N-tert-Butyloxycarbonyl-2-I5-dimethylaminomethyl-1H-indol-3-yqethylamine . 

The title compound was prepared in 71% yield from the product from the previous step using the conditions 
described for Example 3 (Step 3); colourless thick oil; NMR (250MHz, CDCl3)S8.07 (1H, brs, indole N-H), 
5 7.50 (1H. s. Ar-H), 7.31 (1H. d, J = 8.3Hz, Ar-H). 7.16 (1H. d. J = 8.3Hz. Ar-H), 7.02 (1H. s. Ar-H), 4.61 (1H, br 
s, -NH-), 3.54 (2H, s, Ar-CHzN-). 3.45 (2H. q, J 6.2Hz. -CH2NH-), 2.94 (2H, t. J = 6.2Hz, Ar-CHz-), 2.27 (6H, 

8. -NMez), 1.43 (9H,s,t-Bu). 

6. N-tert-Butytoxycarbonyl-2-[5-trimethylammonium methyi-1H-indol-3-y1]ethylamine. Iodide 

10 

A solution of the product from step 5(2. 9g) in a mixture of an hydrous diethyl ether (170mt) and iodomethane 
(36ml) was allowed to stand at room temperature for 16 hours in the dark. The white solid was collected by 
filtration, washed with diethyl ether and dried over phosphorous pentoxide at 50°C under vacuum to give 4.2g 
(100%) of the title compound: mp 199-202*»C (decomposition); NMR (360MHz. DMSO-de) S 11.09 (1H, br 
15 s, indole N-H). 7.69 (1H, s, Ar-H). 7.44 (1H. d. J = 8.3Hz. Ar-H), 7.26 (1H. s, Ar-H). 7.19 (1H, d, J = 8.3Hz. 
Ar-H), 6.89 (1H. br t, -NH-). 4.57 (2H. s. Ar-CHzN-). 3.23 (2H. q. J = 7.6Hz. -CHjNH-). 3.01 (9H. s. -N^Meg), 
2.83 (2H. t, J = 7.6Hz. Ar-CHz-). 1.37 (9H, s, t-Bu); m/z (FAB) 332. (Found: C. 49.30; H. 6.55; N, 8.79. 
CidHaolNaOz requires: C. 49.68; H, 6.58; N. 9.15%). 

20 7. N-tert-Butyloxycarbonyl-2-(5-(2-nitroimidazol-1-ylmethyl)-1H-indol-3-yl]ethylamine. 

Sodium hydride (0.6g of a 60% dispersion in oil) was added to a stirred solution of 2-nitroimidazole (1 .61g. 
14.2mnrx)l) in DMF (65mt), at room temperature. After 0.5h, a solution of the preceding methiodide (3.26g. 
7.1mmol) in DIVIF (40ml) was added and the mixture refluxed for 2h and then stirred at room temperature for 
25 18h. Aqueous work-up followed by flash chronratography of the crude product, afforded the title -compound 
(2.6g); 1H NMR (360MHz, CDCI3) 6 1.43 (9H. s. t-Bu). 2.94 (2H. t. J = 7.0Hz. CH2), 3.40-3.48 (2H, m. CH2). 
5.69 (2H, s, CH2). 7.01 (1H, s, Ar-H), 7.09 (1H. d, J = 8.4Hz. Ar-H), 7.10 (2H. s. Ar-H). 7.37 (1H. d, J = 8.4Hz, 
Ar-H), 7.54 (1H, s. Ar-H), 8.12 (1H. s, indole-NH). 

30 8. 2-[5-(2-Nitroimidazol-1 -ylmethyl)-1 H-indol'3-yllethylamine . 

A solution of the preceding imidazole (2.6g, 6.7mmol) in 90% HCO2H) (150ml) was stirred at room tenrv 
perature for 1. 25h. The reaction was quenched by addition of MeOH and the solvents removed under vacuum. 
The crude product was purified by flash chromatography on sllica-gel eluting with CH2Cl2/EtOH/NH3 (30:8:1). 
35 The product (0.73g) was obtained as a yellow oil; ^H NMR (360MHz, d^-MeOH) 5 2.87-Z94 (4H, m. 2 of CH2). 
5.71 (2H, s. CH2). 7.05 (1H. d. J - 8.4Hz, Ar-H). 7.1 1 (1H. s, Ar-H). 7.12 (1H. s, Ar-H). 7.35 (1H. d. J = 8.4Hz. 
Ar-H), 7.39 (1H. s, Ar-H), 7.55 (1H, s. Ar-H). 

9. N ,N-dimethyl-2-{5-(2-nitroimtdazol-1 -ylmethyl)-1 H-indol-3-yl]ethylamine . 

40 

Prepared from the preceding ta^ptamine using the conditions described for Example 3(Step 3); ^H NMR 
(250MHz. CDCI3) 8 2.33 (6H. s. N(Me)2). 2.62 (2H, t, J = 7.4Hz. CHz), 2.92 (2H. t, J = 7.4Hz, CH2). 5.68 (2H. 
s. CHa). 7.00 (1H. d. J = 1.0Hz. Ar-H). 7.07 (1H. dd. J = 1.0 and 8.2Hz. Ar-H). 7.09 (1H. d, J = 2.4Hz. Ar-H). 
7.10 (1H. d. J = 2.4Hz. Ar-H). 7.35 (1H. d, J = 8.2Hz, Ar-H), 7.53 (1H, s, Ar-H). 8.19 (1H. br s. indole-NH). 

45 

10. N.N-dimethyl-2-[5-(2-aminoimidazol-1ylmethyl)-1H-lndol-3-yl]ethylamine. Sesquioxalate 

The title- compound was prepared from the product of Step 9 using the conditions described for Example 
5 (Step 2). The sesquioxalate salt was prepared, mp 211-212°C (MeOH/EtaO); (Found: C, 54.46; H. 6.08; N. 
50 16.53. Ci6H2iN5.1.5(C2H2O4).0.06 (MeOH) requires C, 54.46; H. 5.81; N. 16.66%); ^H NMR (360MHz, D2O) S 
2.91 (6H, s. N(Me)2). 3.25 (2H, t, J = 7.4Hz, CH2), 3.49 (2H. t. J = 7.4Hz, CH2), 5.16 (2H, s, CH2), 6.77 (1H. d. 
J = 2.3Hz. Ar-H). 6.83 (1H. d. J = 2.3Hz. Ar-H). 7.19 (1H. dd. J = 1.5 and 8.5Hz. Ar-H). 7.39 (1H, s, Ar-H). 7.56 
(1H. d. J = 8.5Hz, Ar-H). 7.61 (1H, s, Ar-H). 

55 



34 




EP 0 497 512 A2 

EXAMPLE 39 

N-Methyl-2-(5-(1 ,2,4-triazol-1-ylmethyl)-1 H-indol-3-yllethylamine. Oxalate . 

5 1. N-Benzyi-2[5-(1,2,4-triazol-1-ylmethyl^1H-indoi-3-yl]ethylamine ^ 

To a solution of 2-[5-(1,2,4-triazol-1-ylmethyl>-1H-indol-3-yl]ethylamine (1.5g, 6.2mmol) in EtOH (30ml) 
was added freshly distilled benzaidehyde (0.66g. 6.2mmol) and the solution stirred at room temperature for 21h. 
NaBH4 (0.24g, 6.3mmol) was added portionwise over 10 min, at room temperature, and the resulting mixture 

10 was stirred for 0.5h before the solvent was removed under vacuum. The resulting residue was taken up into 
water (1 0ml) and acidified with 1 N HCI (1 5ml). The mixture was then basffied with 2N NaOH and extracted with 
EtOAc (4 X 50ml). The combined organic phases were washed with brine (SOml), dried and concentrated. 
Chromatography of the residue on silica-gel eluting with CH2Cl2/MeOH (85:15) gave the title- product (1.38g, 
67%); iH NMR (360MHz. CDCI3) 6 2.94 (4H, s, 2 of CH2). 3.80 (2H. s. CH2). 5.38 (2H, s, CHj). 7.04 (1H, d, J, 

15 - 2Hz, Ar-H), 7.08 (1H, dd. J = 1.5 and 8.4Hz. Ar-H). 7.18-7.30 (5H, m, Ar-H). 7.32 (1H, d, J = 8.4Hz. Ar-H). 
7.54 (1H. s, Ar-H), 7.94 (1H, d, J = 2H2. Ar-H), 8.17 (1H, br 3, indde-NH). 

2. N-Benzyl-N-methyl-2-[5-(1 ,2,4"triazol-1 -ylmethyl)-1 H-indol-3-yl]ethylamine . 

20 To a stirred solution of the preceding amine (1 .14g, 3.4mmol) in anhydrous DMF (45ml) was added K2CO3 
(0.89g. 6.4mmol) and dimethyl sulphate (0.46g, 3.7mmot). The mixture was stirred at room temperature for 3.5h 
before adding H2O (90ml) and extracting with EtOAc (2x1 00ml). The combined organic solutions were washed 
with brine (40ml), dried, and concentrated. The residue was chromatographed on silica-gel etuting with CH2Clr 
/MeOH (90:10) to give the desired product (0.69g); NMR (360MHz, CDCI3) 5 2.34 (3H. s, CHa). 2.70-2.76 

25 (2H, m, CH2). 2.94-3.00 (2H, m, CH2), 3.60 (2H. s, CHj), 5.38 (2H, s, CH2). 7.04 (1H, d, J = 2Hz, Ar-H), 7.08 
(1H, dd. J = 2 and 8.4Hz. Ar-H), 7.20-7.36 (6H, m. Ar-H), 7.44 (1H. s, Ar-H), 7,94 (1H, s, Ar-H), 7.96 (1H, s, 
Ar-H). 8.18 (1H, br s, indole-NH). 

3. N-Methyl-2-[5-(1,2,4-triazol-1-ylmethyl)-1H'indol-3-yl]ethylamine. Oxalate . 

30 

A solution of the preceding benzylamine (0.69g, 2.0mmol) In ethanol (100ml) and 2N HCI (2nrtl) was hyd- 
rogenated at 30 psi over 10% Pd/C (0.6g) for4h. The catalyst was removed by filtration through hyflo, the sol- 
vent removed under vacuum, and the residue chromatographed on silica-gel eluting with CH2Cl2/EtOH/NH3 (40: 
8:1) to give the tItle- N-methylamlne (0.34g, 68%). The oxalate salt was prepared and recrystalllsed from Isop- 
35 ropyl alcohol; mp 149-150*»C; (Found: C. 55.42; H. 5.72; N, 19.55. C14H17N5.C2H2O4.O.I5 (iPA) requires C,! 
55.72; H, 5.75; N, 19.76%); 1H NMR (360MHz. D2O) 6 2.44 (3H, s, CH3). 2.87-2.98 (4H. m, 2 of CH2). 5.41 (2H. . 
s, CH2), 7.05 (1H. s, Ar-H). 7.09 (1H. dd, J = 1.6 and 8.4Hz. Ar-H), 7.31 (1H, d, J = 8.4Hz, Ar-H), 7.57 (1H, s, 
Ar-H), 7.96 (1H. s, Ar-H). 7.99 (1H, s. Ar-H). 

40 EXAMPLE 40 

Tablet Preparation 

Tablets containing 1.0, ZO, 25.0, 26.0, 50.0 and lOO.Omg, respectively of the following compounds are 
45 prepared as illustrated below: 

N. N-dimethyl-2-[5-(2-methyltetrazol-5-ylnnethyl)-1 H-indol-3-yl]ethylamlne. Oxalate. 

N,N-dimethyl-2-[5-(1,2,4-triazol-1-ylnnethyl)-1H-indot-3-yl]ethylamine. Benzoate. 

N,N-dimethyl-2-[5-(1,2,3,4-tetrazo[-1-ylmethyl)-1 H-indol-3-yl]ethy1amine. Succinate. 

N-Methyl-4-[5-imidazol-1-yl-1 H-jndol-3-yl]piperidine. Sesquioxalate. 
50 N-Methyl-345-(1 ,2,3-triazol-1-yl)-1 H-indol-3-yl]pyrrolidine. Oxalate. 
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TABLE FOR DOSES CONTAINING FROM 
1-25MG OF THE ACTIVE COMPOUND 

Amount-mg 

Active Compound 
Microcrystalline cellulose 
Modified food com starch 
Magnesium stearate 

TABLE FOR DOSES CONTAINING FROM 
26-lOQMG OF THE ACTIVE COMPOUND 

Amount-mg 

Active Compound 
Microcrystalline cellulose 
Modified food com starch 
Magnesiimi stearate 

All of the active compound, cellulose, and a portion of the com starch are mixed and granulated to 10% 
com starch paste. The resulting granulation is sieved, dried and blended with the remainder of the corn starch 
and the magnesium stearate. The resulting granulation Is then compressed Into tablets containing 1.0mg, 
2.0mg, 25.0mg, 26.0mg, SO.Omg and lOOmg of the active ingredient per tablet. 

Claims 

1. A compound of fomiula I, or a salt or prodmg thereof: 



26.0 


50.0 


100.0 


52.0 


100.0 


200.0 


2.21 


4.25 


8.5 


0.39 


0.75 


1.5 



(I) 



wherein the broken circle represents two non-adjacent double bonds in any position in the five-metered 
ring; 
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two, three or four of V, W, X, Y and Z represent nitrogen and the remainder represent carbon pro- 
vided that, when two of V« W, X, Y and Z represent nitrogen and the remainder represent carbon, then 
the said nitrogen atoms are in non-adjacent positions within the five-metered ring; 

Ai represents hydrogen, hydrocarbon, a heterocyclic group, halogen, cyano, tri fluoromethyl, -OR* 
-SR^ -NR^Ry, -NR'^^ORy, -NR'^COaRy. -NRJ'SOjRy. or -NR^TNR^Ry; 

A2 represents a non-bonded electron pair when four of V. W, X, Y and Z represent nitrogen and 
the other represents carbon; or. when two or three of V, W, X, Y and Z represent nitrogen and the remainder 
represent carbon, represents hydrogen, hydrocarbon, a heterocyclic group, halogen, cyano, trif- 
luoromethyl. -0R^ -SR^ -NR«Ry, -NR'^CORy, -NR^OaRy. -NR'^SOjRy, or -NR^TNR«Ry; 

E represents a bond or a straight or branched alkylene chain containing from 1 to 4 carbon atoms; 

F represents a group of fonmula 




U represents nitrogen or C-R^; 

B represents oxygen, sulphur or N-R^; 

Ri represents -CH2.CHR^.NR«R7 or a group of fomnula 




in which the broken line represents an optional chemical bond; 

R2, R3, R*, R5, Re and R^ independently represent hydrogen or C,^ alkyi; 

and Ry independently represent hydrogen, hydrocarbon or a heterocyclic group, or R» and Ry 
together represent a C2-6 alkylene group; 

Rz represents hydrogen, hydrocarbon or a heterocyclic group; 

T represents oxygen, sulphur or a group of formula =N.G; and 

G represents hydrocarbon, a heterocyclic group or an electron-withdrawing group. 

A compound as claimed in claim 1 represented by formula 11 A, and salts and prodrugs thereof: 




(IIA) 

wherein 

X^ represents nitrogen or A^2_c; 
n is zero, 1 , 2 or 3; 

Bi represents oxygen, sulphur or N-R^'; 

A" and A12 independently represent alkyI, Cj-e alkenyl, C2-6 alkynyl. C3_7 cydoalkyl, aryl, 
aryl(Ci_e)alkyl, 03.7 heterocydoaikyl, heteroaryl or heteroaryl{Ci_e)alkyl. any of which groups may be 
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optionally substituted; or hydrogen, halogen, cyano, trifluoromethyl, C^^ alkoxy, C^.^ alkylthio or -NF^Ry; 
R13^ R14 R16 and Independently represent hydrogen or alkyi; and 
R^ and Ry Independently represent hydrogen, hydrocart)on or a heterocyclic group, or R^ and Ry 
together represent a C2-e alkylene group. 

A compound as claimed in claim 1 represented by fonmula IIB, and salts and prodrugs thereof: 




(MB) 

wherein 

represents nitrogen or A^^-C; 
n is zero. 1.2 or 3; 

represents oxygen, sulphur or N-R^; 
A21 and A22 independently represent C,^ alkyi, Cj-a alkenyl, Cj-© alkynyl, C^7 cydoaikyl, aryl, 
aryi(Ci^)alkyl. 03.7 heterocydoalkyl. heteroaryl or heteroaryl(Ci^alkyl. any of which groups may be 
optk)nally substituted; or hydrogen, halogen, cyano. trifluoromethyl, Ci_« alkoxy. Ci_« alkylthio or-NR^Rv; 
R22, R23, R24^ R2e gnd R^^ Independently represent hydrogen or Ci_6 alkyi; and 
R" and Ry independently represent hydrogen, hydrocarbon or a heterocyclic group, or R>^ and Ry 
together represent a C2-6 alkylene group. 

A compound as claimed in claim 1 represented by fonmula IIC, and salts and prodrugs thereof: 




(lie) 

wherein 

represents nitrogen or A^^; 
represents nitrogen or CH; 
n is zero, 1, 2 or 3; 

represents oxygen, sulphur or N-R^; 
A31 and A32 independently represent C,^ alkyi, Ca-e alkenyl, Cj-e alkynyl, 03.7 cydoaikyl, aryl, 
aryi(Ci^)alkyl. C^r heterocydoalkyl, heteroaryl or heteroaryl(Ci^alkyl, any of which groups may be 
opttonally substituted; or hydrogen, halogen, cyano, trifluoromethyl. C^^ alkoxy, alkylthio or -NR'Ry; 
R31 represents -CH^CHR^^.NR^^R^^ or a group of fbnnula 
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R33, R34^ R36^ R36 and R^^ independently represent hydrogen or Ci_e alkyi; and 
and Ry independently represent hydrogen, hydrocarbon or a heterocyclic group, or R* and Ry 
together represent a alkytene group. 

A compound as Glaimed in claim 1 represented by fonmula IID. and salts and prodrugs thereof: 




(IID) 

wherein 

W represents nitrogen or C-A*^; 

n is zero, 1 , 2 or 3; 

represents oxygen, sulphur or N-R^; 

A^i and A^ independently represent Ci_6 alkyl, alkenyl, C2-e alkynyl, €3.7 cydoalkyi, aryt, 
aryl(Ci^)alkyl, 03.7 heterocydoalkyl, heteroaryl or heteroaryt(Ci^alkyl, any of which groups may be 
optk)nally substituted; or hydrogen, halogen, cyano, trifluoromethyl, Ci_6alkoxy, Ci^alkylthio or -NR^Ry; 

R41 represents -CH2.CHR^.NR*fiR47 or a group of formula 




R« R*5, R^, R^, R^ and R*^ independently represent hydrogen or Ci_e alkyI; and 
R'* and Ry independently represent hydrogen, hydrocarbon or a heterocycl ic group, or R^ and Ry 
together represent a alkylene group. 

A compound as claimed in claim 1 selected from: 
245-(2-benzyltetrazol-5-ylmethyl)-1H-indol-3-yl]ethylamine; 

2- [5-(1-benzyltetrazol-5-ylmethyl)-1H-indol-3-yl]ethylamine; 
N.N-dlmethyl-2-[5-(1-methyltBtrazol-5-ylmethyl)-1H-indol-S-yl]ethyIamine: 
N,N-dimethyl-2-[5-(2-methyltetrazol-5-ylmethyi)-1H-indol-3-yl]ethylamine; 
N,N-dimethyl-2-[5-(1,2,4-triazol-1-ylmethyl)-1H-indol-3-yl]ethylamine; 
N,N-dimethyl-2-[5-(tetrazol-2-y1methyl)-1H-indol-3-yl]ethylamine: 
N,N-dimethyl-2-[5-(tetrazol-1-y1methyl)-1H-indol-3-yl]ethylamine; 
N,N-din>ethyl-2-[5-(1-methyl-1 ,2,4-triazol-5-ylmethyl)-1 H-indol-3-yl]ethylamine; 
N.N-dimethyl-2-[5-(1-methyl-1,2,4-triazol-3-ylmethyl)-1H-lndol-3-yl]ethylamine; 
N.N-dimethyl-2-{5-(1 ,2,3-triazol-1 -ylmethyl)-1 H-indol-3-yl]ethylamine; 

3- (2-aminoethyl)-&-( 1 -methyltetrazol-5-yl) benzo[b]th iophe ne; 
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3-(2-am inoethyl)-5-(2-methy ltetrazol-5-yl) benzo[b]thiophene; 

3- [2-(N.N-dimethylamino)ethyl]-5-(2-methylteti^oi-5-yl)benzo[b]thiophene; 
N,N-dimethyl-2-[5-(2-methylimidazol-1-ylmethyl)-1 H-indol-3-yl]ethylamine; 
N,N-dimethyl-2-[5-(imidazol-1 -ylmethyl)-1 H-indol-3-yI]ethylamine; 

5 N,N-dimethyt-245-(2-methylimidazol-1-y))-1H-indol-3-yl]ethylamine; 

N.N-dimethyl-2^5-(2-«thyltetrazol-5-yImethyl)-1H-indol-3-yl]ethylamine; 

N,N-dimethyl-2-[5-(1-ethyttetrazol-5-ylmethyt)-1H-indol-3-yl]ethy1amine; 

N.N-dimethyt-2-[5-(1 .2.4-triazol-1 -yl)-1 H-indot-3-yllethylamine; 

1-methyl-4-[5-(2-fnethylimidazoI-1-yl)-1H-indol-3-yl]piperidine; 
10 1-methyl-4-(5-(1,2,4-triazol-1-ylmethyl>-1H-indol-3-yl]piperidine; 

4- [5-(2-methylimidazol-1-yl)-1H-indoJ-3-yl]piperidine; 
4-[5-(1 ,2.4-triazol-1-ylmethyl)-1 H-indol-3-yi]piperidine; 

3- [5-(2-methylimidazol-1-yt)-1H-indok3-yllpyrrolidine; 
lHfTiethyl-3-I5-(2-methylimidazol-1-yl>-1H-indol-3-yl]pyrrolidine; 

IS 4-[5-(imldazol-1-yl)-1 H-indol-3-yl]piperidine; 

4- [5-(1,2,3-triazol-1-yl).1H-indol^-yl]piperidine; 
1-methyl-4-[5-(imidazol-1-yl)-1 H-indol-3-yl]piperidine; 
lHmethyl-4-[5-(1 ,2.3-triazd-1-yl)-1 H-indol-3-yllpiperidine; 
lHTiethyt-3-[5-(1,2,3-triazd-1-yl)-1H-indol-3-yi]pyrroIidine; 

20 1 -methyl-3-[5-(2Hfnethylimidazol-1-ylmelhyl)-1 H-indol-S-ylJpyrrolidine; 

1-methyl-3-[5-(imida20l-1-yl)-1 H-indol-3-yl]pyrrolidine; 

1 -methyI-3"[5-(1 ,2,4-tria20l-1 -ylmethyl)-1 H-lndol-3-yt]pyrralidine; 

1 -methyI-3-[5-(imidazol-1-ylmethyl)-1 H-indol-3-yl]pyiTOlidine; 

N.N-dimethy1-2-[5-<2-aminoimidazol-1 -yl)-1 HHndol-3-yl]ethylamtne; 
25 N,N-dinnethyl-2-[5-(2-aminoimidazo!-1 -ylmethyl)-1 H-indol-3-ylJethylamine; 

N-methyl-2-[5-{1 ,2.4-tria2ol-1-ylmethyl)-1 H-indol-3-yl]ethylamine; 

and salts and prodrugs thereof. 

7. A pharmaceutical composition comprising a compound as claimed in any one of the preceding claims in 
30 association with a phanmaceutically acceptable carrier or exclpient 

8. A compound as claimed in any one of claims 1 to 6 for use in therapy. 

9. The use of a compound as claimed In any one of claims 1 to 6 for the manufacture of a medicament for 
35 the treatment and/or prevention of dinical corKlitions for which a selective agonist of 5-HTi-like receptors 

is indicated. 

10. A process for the preparation of a compound as daimed in any one of daims 1 to 6 which comprises: 

(A) reacting a reactive derivative of a carboxyllc acid of formula R^C02H with a compound either of 
40 formula III or of fonmula IV, or a salt thereof: 

H R ^ ^ 2 



45 



50 



55 



N N' 

11 il 



l2 



(III) (IV) 

wherein one of R^, Rt> and R<^ is a group of formula A^ another is a group of formula A^, and the third 
is a group of formula *E-F, as defined in daim 1; or 
(B) reacting a compound of fonmula XIV: 



40 




10 



(XIV) 

15 Wherein A\ E and F are as defined in dalm 1 , Hal represents halogen, and two of Vs W^, X^, and 

ZMoone of which the group Hal is attached, represent cart>on and the remainder represent nitrogen; 
with a reagent which provides an anion -A^ where Is as defined in claim 1 ; or 
(C) the cycloaddition of an alkyne of fbnmula r^CsC-R'> with an azide of fomiula R^-Na. where R«. R»> 
and R= are as defined above; or 

20 (D) the cycloaddition of a nitrile of fonmula NsC-R'i with an azide of formula R^Na. where one of and 

R« represents a group of fbnmula A^ and the other Is a group of fonmula -E-F. as defined in claim 1; or 
(E) reacting a compound of formula R«-L with a tetrazole derivative of fonmula XV: 



25 




35 



40 



(XV) 

wherein one of R** and R® represents a group of fonmula A^ and the other is a group of formula -E-F, as 

defined in claim 1, and L represents a suitable leaving group; in the presence of a base; or 

(F) the cycloaddition of a nitrlie of fomnula N^C-E-F, In which E and F are as defined In dalm 1, with 

sodium azide, followed by acidrfication with a mineral acid; or 

(6) reacting a compound of formula XVI: 



45 




NH-NH. 



so 



(XVI) 



55 



wherein V. W, X, Y, Z, A\ and E are as defined in daim 1 ; with a compound of fonmula VII or a car- 
bonyl-protected form thereof: 
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(VII) 

10 wherein is as defined in daim 1 and Rii corresponds to the group W as defined in claim 1 or rep- 

resents a group of formula -CH2.CHR^D^ In which R^ is as defined in daim 1 and represents a readily 
displaceable group; fdlowed, where required, by N-alkylation by standard methods to introduce the moi- 
ety R3; or 

(H) cyclising a compound of formula XXII: 



20 




(XXII) 



wherein V, W, X, Y, Z, A\ E and are as define in daim 1, and represents a readily displaceable 
group; followed, where required, by N-alkylation by standard methods to introduce the moiety R3; or 
30 (J) cydising a compound of formula XXV: 



35 




(XXV) 

wherein V, W, X, Y, Z, A^ A^, E and are as defined in daim 1 , represents oxygen or sulphur, and 
45 R^^ corresponds to the group R^ as defined in claim 1 or represents a precursor grou p thereto; fdlowed, 

where required, by conversion of the group R?* into the desired group R^; and 
(K) subsequently, where appropriate, converting a compound of formula I initially obtained into a further 
compound of formula I by conventional methods. 

50 Claims for the following Contracting States: ES, GR 

1. A process for the preparation of a compound of formula I. or a salt or prodrug thereof: 



55 
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(I) 

wherein the broken circle represents two non-adjacent double bonds in any position in the five-metered 
ring; 

two, three or four of V, W, X. Y and Z represent nitrogen and the remainder represent carbon pro- 
vided that, when two of V, W, X, Y and 2 represent nitrogen and the rennainder represent carbon, then 
the said nitrogen atonns are in non-adjacent positions within the five-metered ring; 

represents hydrogen, hydrocarbon, a heterocyclic group, halogen, cyano, trifluoromethyl, -OR*, 
-SR« -NR«Ry. -NR«CORy, -m^OJRy, -NR''S02Ry. or -NR'CTNR^Ry; 

represents a non-bonded electron pair when four of V. W. X. Y and Z represent nitrogen and 
the other represents carbon; or, when two or three of V, W, X, Y and Z represent nitrogen and the remainder 
represent carbon, A^ represents hydrogen, hydrocart>on, a heterocyclic group, halogen, cyano, trif- 
luoromethyl, -ORx, 'SR\ -NR'^Ry. -NR^^CORy, -NR^COaRy, -NRJ'SOaRy, or -NR^INR^Ry; 

E represents a bond or a straight or branched alkylene chain containing from 1 to 4 carbon atoms; 

F represents a group of fbnmula 




U represents nitrogen or C-R^; 

B represents oxygen, sulphur or N-R^; 

Ri represents -CH2.CHR*.NRW or a group of fonmula 




in which the broken line represents an optbnal chemical bond; 

R2, R*, R*, R5, R« and R^ independently represent hydrogen or alkyi; 

and Ry Independently represent hydrogen, hydrocarbon or a heterocyclic group, or R'' and Ry 
together represent a Cs-a alkylene group; 

Rz represents hydrogen, hydrocarbon or a heterocyclic group; 

T represents oxygen, sulphur or a group of fbnnula =N.G; and 

G represents hydrocarbon, a heterocyclic group or an electron-withdrawing group; which process 
comprises: 

(A) reacting a reactive derivative of a carboxylic acid of formula R^C02H with a compound either of 
fonfnula III or of formula IV, or a salt thereof: 
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.nhr" ^NH 



2 



N N 

II II 

R*^ "^NH^ R"^ ^NHR** 

(III) (IV) 

wherein one of R« R*> and is a group of formula A*, another is a group of formula A^, and the third 
Is a group of formula -E-F, as defined above; or 
(B) reacting a compound of formula XIV: 



Ha l-^^'z* 



(XIV) 

wherein A^, E and F are as defined above, Hal represents halogen, and two of V«, W». X«, Y" and Z^ 
to one of which the group Hal is attached, represent carbon and the remainder represent nitrogen; with 
30 a reagent which provides an anion 'A^, where A^ is as defined above; or 

<C) the cycloaddltion of an aikyne of formula R«-CsC-R'> with an azide of fonrtula R^-Ns, where R", R» 
and 99 are as defined above; or 

(D) the cycloaddltion of a nitrile of fonnula N^-R<> with an azide of formula R^Na, where one of R** and 
R« represents a group of formula A^ and the other is a group of fonmula -E-F, as defined above; or 
35 (E) reacting a compound of fonmula Ra-L with a tetrazole derivative of fomnula XV: 



40 




(XV) 

wherein one of R^^ and R« represents a group of formula A^ and the other is a group of formula -E-F, as 
defined above, and L represents a suitable leaving group; in the presence of a base; or 
50 (F) the cydoaddition of a nitrile of formula N^E-F, in which E and F are as defined above, with sodium 

azide, followed by acidification with a mineral acid; or 
(G) reacting a compound of formula XVI: 



55 
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10 




(XVI) 



NH-HHj 



15 



wherein V, W, X, Y. Z» A^, and E are as defined above; with a compound of fonmula VII or a car- 
bonyl-protected fonm thereof. 



20 



1 1 



(VII) 

25 wherein is as defined above and R^^ corresponds to the group R^ as defined above or represents a 

grou p of fonmula -CH2.CHR4D1 , In which R^ Is as defined above and represents a readily displaceable 
group; followed, where required, by Nl-alkylation by standard methods to introduce the moiety R^; or 
(H) cyclising a compound of fonmula XXII: 



30 



35 



40 




(XX I I ) 



45 



50 



wherein V. W, X. Y, Z, A\ A^, E and R^ are as defined above, and represents a readily displaceable 
group; followed, where required, by N-alkylatlon by standard methods to Introduce the moiety R^; or 
(J) cyclising a compound of fonmula XXV: 




55 



(XXV) 



wherein V, W, X. Y, Z, A^ A^, E and R2 are as defined above, B° represents oxygen or sulphur, and 

45 
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corresponds to the group W as defined above or represents a precursor group thereto; followed, 
where required, by conversion of the group R^^ into the desired group Ri; and 
(K) subsequently, where appropriate, converting a conripound of fonmula I initially obtained into a further 
compound of fonmula I by conventional methods. 

A process as claimed in claim 1 for the preparation of a compound represented by fonmula tIA, and salts 
and prodrugs thereof: 




(MA) 

wherein 

X* represents nitrogen or A^^; 

n is zero, 1,2 or 3; 

represents oxygen, sulphur or N-R^^; 

A^i and A^^ independently represent Ci_e alkyl. C2-8 alkenyl. C2-6 alkynyt, C3-7 cydoalkyl. aryl, 
aryl(Ci^)alkyl, C^j heterocydoalkyl, heteroaryt or heteroaryl(C,^alkyl, any of which groups may be 
optionally substituted; or hydrogen, halogen, cyano, trifluoromethyl, alkoxy, Ci_6 alkylthio or -NR^Ry; 

R}^, R13, R^^, R^s and R^^ independently represent hydrogen or Ci_8 alkyt; and 

R^ and Ry independently represent hydrogen, hydrocarbon or a heterocyclic group, or R^ and Ry 
together represent a C2-e alkylene group. 

A process as claimed In daim 1 for the preparation of a compound represented by fonmula MB, and salts 
and prodrugs thereof: 




(IIB) 

wherein 

represents nitrogen or A22-C; 
n is zero, 1.2 or 3; 

B^ represents oxygen, sulphur or N-R^; 

A^^ and A^^ independently represent Ci_« alkyi, C2-t alkenyl, alkynyl, C^j cydoalkyl, aryl, 
aryl(Ci^alkyl, 03.7 heterocydoalkyi, heteroaryl or heteroaryl(Ci^alkyl, any of which groups may be 
opttonally substituted; or hydrogen, halogen, cyano, trifluoromethyl, Ci_e alkoxy, Ci_6 alkylthio or -NR>^Ry; 
R22, R23, R24^ R2e and R^^ Independently represent hydrogen or Ci_a alkyI; and 
R^ and Ry independently represent hydrogen, hydrocarbon or a heterocydic group, or R^ and Ry 
together represent a alkylene group. 

A process as datmed (n daim 1 for the preparation of a compound represented by formula IIC, and salts 
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and prodrugs thereof: 




(lie) 

wherein 

Y2 represents nitrogen or A^^^; 

represents nitrogen or CH; 
n is zero, 1 . 2 or 3; 

represents oxygen, sulphur or N-R^; 
A^i and A^^ independently represent Ci_e alkyl. Cj^ alkenyl, C2-e alkynyl, C^j cycloalkyl. aryi, aryl 
(Ci_e) alkyi, C^j heterocycloalkyi, heteroaryi or heteroaryl (Ci_o) alkyi, any of which groups may be 
optk)nally substituted; or hydrogen, halogen, cyano, tnfluoromethyt, C^^ alkoxy, Ci_e alkylthio or -NRxRy; 
represents -CH2.CHR3*.NR^R37 or a group of formula 

R*2, R33, R34, R35^ R3e and R^^ independently represent hydrogen or alkyi; and 
Rx and Rv Independently represent hydrogen, hydrocarbon or a heterocyclic group, or R^ and Ry 
together represent a alkylene group. 

A process as claimed in daim 1 for the preparation of a compound represented by formula IID, and salts 
and prodrugs thereof: 




(110) 

wherein 

represents nitrogen or C-A^; 
n is zero, 1 , 2 or 3; 

represents oxygen, sulphur or N-R^; 
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A^i and independently represent Ci_6 alkyi, alkenyl, C2-6 aikynyl, C^y cydoalkyl, aryl, 
aryl(Ci_e)alky}, C^j heterocydoalkyl, heteroaryl or heteroaryl(Ci^alkyl, any of which groups may be 
optk>nally sut>stituted; or hydrogen, halogen, cyano, trifluoronnethyl, Ci-e aikoxy, alkylthio or -NR^Ry; 

R41 represents -CH2.CHR44.NR^R^7 or a group of formula 



R« R*3, R44, R45 R46 and independently represent hydrogen or Ci_e alkyi; and 
R^ and Fy Independently represent hydrogen, hydrocarbon or a heterocycl k: group, or R^ and Ry 
together represent a alkylene group. 

A process as claimed in claim 1 for the preparation of a compound selected fronx 
2-[5-(2-benzyltetrazol-5-ylmethyl)-1H-indol-3-yl]ethylamlne; 

2- [5-(1-benzyltetra2ol-5-ylmethyl)-1H-indol-3-yl]ethylamlne; 
N,N-dilnethyl-2^5-<1-methyltet^azol-5-ylmethyl)-1H-indol-3-yl]ethylamine; 
N.N-di^^1ethyl-2^5-(2-methyltet^azol-5-ylmethyl)-1H-indol-^-yl]ethytamine; 
N,N-dimethyl-2^5-<1 ,2,4-triazol-1 -ylmethyl)-1 H-indol-3-yl]ethylamine; 
N,N-dimethyl-2^5-<tetra20l-2-ylmethyl)-1H-lndol-3-yl]ethylamine; 
N,N-dimethyl-2^5-(tet^azol-1-ylmethyl)-1H-lndol-3-yllethylamine; 
N,N-dirnethyl-2^5-(1-methyl-1,2.4-triazol-&-ylmethyl).1H-indol-3-yllethylamlne; 
N.N-dimethyl-2H[5-<1-methyl-1,2,4-triazol-3-ylmethyl)-1H-indok3-yllet^ 
N,N-dimethyl-2^5-(1 ,2,3-triazol-1 -ylmethyl)-1 H-indol-3-yl]ethylamine; 

3- (2-aminoethyl)-5-(1-methyltetrazol-5-yt)benzo[b]thiophene; 
3-(2*aminoethyl)-5-(2-m6thyltetrazol-5-yl)benzo[b]thiophene; 

3- [2-(N,N-dlmethylamino)ethyl]-5-(2-methyltetrazol-5-yl)benzo[b]thtophene; 
N,N-dimethyl-2-{5-<2-methyfimidazol-1-ylmethyl)-1 H-indol-3-yl]ethylamine; 
N,N-dlmethyl-2-[5-(imidazol-1 -ylmethyl)-1 H-indol-3-yl]ethylamine; 
N,N-dimethyl-2-[5-<2-methyllmidazol-1-yl)-1H-indol-3-yl]ethyiamine; 
N,N-dimethyl-2^5-(2-ethyltet^azol-5-ylmethyl)■1 H-lndol-3-yl]ethylamlne; 
N,N-dimethyl-245-(1-ethyltetrazol-5-ylmethyl)-1H-indo!-3-yl]ethylamine; 
N,N-dimethy|.2^5-(1 ,2,4-triazol-1 -yl)-1 H-indol-3-yl]ethylamine; 
1-methyl-4-[5.(2-methylimidazol-1-yl}-1H-indoI.3-yl]plperidine; 
1-methyl-4-[5-(1,2,4-triazol-1-ylmethyl>-1H-lndol-3-yl]piperidine; 

4- [5-(2-nrtethylim!dazol-1-yl)-1H-lndol-3-yl]piperidine; 
4-[&-(1,2.4-tria2ol-1-ylmethyl)-1H-indol-3-yl]piperidine; 

3- [5-(2-methyl imidazol-1 -yl)- 1 H-indol-3-yl]pynrolid i ne; 
1-methyl-3-[5-(2-m6thylimidazol-1-yl)-1H-indol-3-yt]pyrrolidin6: 

4- {5-(lmidazol*1-yl)-1H-indol-3-yl]piperidlne; 
445-(1,2,3-triazol-1-yl)-1H-indol-3-yl]piperidine; 
1-methyl-4-[5-(imidazol-1-yt)-1 H-indol-3-yllpiperidine; 
1-methyl-4-[5-(1,2,3-trlazol-1-yl)-1H-indol-3-yl]piperidine; 
1-methyl-3.[5-(1,2.3-triazol-1-yl)-1H-indol-3-yl]pyrrolidine; 
1-methyl-3-[5-(2-methylimidazol-1-ylmethyl)-1H-indol-3-yl]pyrTOlidine; 
1-methyl-3-[5-(imidazol-1-yl)-1H-indol-3-yl]pyrrolidine; 
1-methyl-3-[5-(1,2.4-triazol-1-ylmethyl)-1H-indol-3-yl]pyrrolldine; 
1-methyl-3-[5-(imidazol-1-yimethyl)-1H-indol-3-yl]pynrolidine; 
N,N-dimethyl-2^5-(2-aminoimidazol-1 -yl)-1 H-lndol-3-yl]ethylamine; 
N,N-dimethyl-2-[5-(2-aminoimidazol-1-ylmethyl]-1H-indol-3-yl]ethylamine; 
N-methyl-2-[6-(1 ,2,4-trlazoI-1-yimethyl)-1 H-indol-3-yljethylamine; 

and salts and prodrugs thereof. 

A process for the preparatnn of a pharmaceutical composition which comprises mixing a compound prep- 
ared as described in any one of the preceding claims with a pharmaceutlcally acceptable carrier or exci- 
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pient 

The use of a compound prepared as described in any one of claims 1 to 6 for the manufacture of a medi- 
cament for the treatment and/or prevention of clinical conditions for which a selective agonist of 5-HTi-like 
receptors is indicated. 
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